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EXECUTI VE SUMVARY

The remedy sel ected to address contam nation at the Wnthrop Landfill Superfund Site, located in the Town of
W nt hrop, Kennebec County, Mine, as outlined in the Novenber 22, 1985 Superfund Enforcement Decision
Docurnent, incl udes:

. the extension of an alternate water supply to area residents;

. construction of a chain link fence around the landfill and inposition of deed restrictions
prohibiting use of the landfill for activities other than the renedial action;

. prohi bition of groundwater wi thdrawal for purposes other than renedial action;

. prohi bition of excavation within the landfill, except for residential construction or remedi al
action;

. quarterly sanpling of nmonitoring points in sensitive areas;

. gradi ng and pl acenent of a Resource Conservation and Recovery Act (RCRA) cap over the entire
landfill;

. conpl eti on of engineering design work (geol ogi c, hydrogeol ogic, treatability pilot studies);

. and the establishnent of an Alternate Concentration Limt (ACL) for each contam nant in

gr oundwat er .

If the ACLs are exceeded, the ROD provides for the installation and operation of a groundwater extraction and
treatment system (GAETS). An Explanation of Significant D fferences (ESD) was al so signed on Cctober 20,
1993, which docunmented the inclusion of a vapor extraction system (VES) as a conponent of the GAETS.

The site achi eved constructi on conpl eti on when the Prelimnary Cose Qut Report was signed on Decenber 23,
1997. On Septenber 29, 1998, EPA determined that the renedy was Qperational and Functional, and docunented
this in an InterimRA Report.

The remedy at the Wnthrop Landfill Superfund Site currently protects hunman health and the environnent in the
short-term because institutional controls to prevent exposure to contanminants in groundwater and exposure

pat hways that could result in unacceptable risks are being controlled and nonitored, however, a notification
has not been filed to the deed as required by the Consent Decree. The GANETS is currently operational,

noni tori ng of groundwater, surface water, and sediments is ongoing, the landfill cap is being nonitored, and
known groundwat er di scharge points are regularly nmonitored and i nspected.

Fol | ow-up actions are necessary to address |long- termprotectiveness. The agencies will notify the Town of
the need to conply with the Consent Decree requirenent for a notice to the deed; the agencies will also
revisit the requirement for on site institutional controls and, if necessary, adding restrictions on

di sturbing the cap. Renedial action objectives may not be met due to the inability of the selected renedy to
neet a nore stringent arsenic MCL at the landfill and in downgradient flow paths. Additionally, points of
exposure could be inmpacted in the future by groundwater discharge fromflow paths currently exceedi ng
Alternate Concentration Limts. Known discharge points should be renediated in the future as necessary. A
GNETS rebound evaluation is currently planned to deternmine the potential for optimzation and/ or the need
for alternate renedial technol ogies. Renedial action objectives may need to be re- evaluated at the

concl usi on of the rebound study.



Five-Year Review Summary Form

SITE IDENTIFICATION

Site name: Winthrop Landfill Superfund Site

EPA ID: MED980504435

Region: 1 State: ME City/County: Winthrop/Kennebec

NPL Status: X Final Deleted Other (specify)

Remediation Status (choose all that apply): Under Construction X Operating
Complete

Multiple OUs? Yes X No Construction completion date: 12/ 23 /1997
Has site been put into reuse? Yes X No

Lead Agency: XEPA State Tribe  Other Federal Agency

Author name: Anni Loughlin

Author title: Remedial Project Author affiliation: U.S. Environmental
Manager Protection Agency

Review Period: 7 /29 / 2002 to 9 / 25 /_2002_

Date(s) of inspection: 8 /_21_/_2002_, _6_/_13_/_2000_

Type of Review: Post-SARA X Pre-SARA  NPL-Removal Only
Non-NPL Remedial Action Site NPL State/Tribe-lead
Regional Discretion

Review number: 1 (first) 2 (second) X 3 (third) Other (specify)

Triggering Action:

Actual RA Onsite Construction at OU # Actual RA Start at OU#
Construction Completion X Previous Five-Year Review Report

Other (specify) Signing of ROD

Triggering action date (from WasteLAN): 9 /_30_/_1997_

Due date (five years after triggering action date): _9 /_30_/_2002_

* [*OU” refersto operable unit.]
** [Review period should correspond to the actual start date and end dates of the Five-Y ear Review in WasteL AN.]
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Five-Year Review Summary Form, cont’d.
Issues. There are multiple settlement areas on the landfill cap.
Notice in the deed to the property was never filed. Further protections for the cap may be required.

The Groundwater Extraction and Treatment System (GWETY) is ineffective at cleaning up arsenic, which isthe only
remaining contaminant in influent above an Alternate Concentration Limit within the GWETS capture zone.

The GWETS is ineffective at addressing ongoing volatile organic compound (VOC) exceedances and arsenic
mohilization in downgradient flow paths outside of the GWETS capture zone.

Arsenic continues to discharge to sediment.

Recommendations and Follow-up Actions: The potentially responsible parties (PRPs) recently completed landfill
cap settlement repairs to re-establish proper grading and a vegetative cover. Cap maintenance ongoing.

Notify Town of the need to comply with CD requirements regarding notice to the deed of the property. Agenciesto
revisit on site requirements, possibly add restrictions to provide additional protections for the cap portion of the

remedy.

The PRPs, EPA, and the Maine Department of Environmental Protection (ME DEP) have agreed that a groundwater
rebound evaluation study is required to determine the potential for optimization of the GWETS and/or the need for
aternate remedial technologies. Upon conclusion of the rebound evaluation, the PRPs will re-start the GWETS and/or
re-evaluate remedia action objectives.

The PRPs will continue site-wide monitoring, including monitoring of downgradient flow paths and discharge areas,
and surface water monitoring for recreational exposure scenario and inspection of known seep areas for potential
future exposure. Seep areas will be remediated as necessary.

Protectiveness Statement: The remedy at the Winthrop Landfill Superfund Site currently protects human health and
the environment in the short-term because institutional controls to prevent exposure to contaminants in groundwater
and exposure pathways that could result in unacceptable risks are being controlled and monitored, however, a
notification has not been filed to the deed as required by the Consent Decree. A Groundwater Extraction and
Treatment System is currently operational, monitoring of groundwater, surface water, and sedimentsis ongoing, the
landfill cap is being monitored, and known groundwater discharge points are regularly monitored and inspected.

Follow-up actions are necessary to address long-term protectiveness. The agencies will notify the Town of the need to
comply with the Consent Decree requirement for a notice to the deed; the agencies will also revisit the requirement for
on siteinstitutional controls and, if necessary, adding restrictions on disturbing the cap. Remedia action objectives
may not be met due to the inability of the selected remedy to meet a more stringent arsenic MCL at the landfill and in
downgradient flow paths. Additionaly, points of exposure could be impacted in the future by groundwater discharge
from flow paths currently exceeding Alternate Concentration Limits. Known discharge points should be remediated in
the future as necessary. A GWETS rebound evaluation is currently planned to determine the potential for optimization
and/or the need for aternate remedial technologies. Remedial action objectives may need to be re-evaluated at the
conclusion of the rebound study.

Vi




1.0 I NTRODUCTI ON

The purpose of this five-year reviewis to deternine whether the remedy for the Wnthrop Landfill Superfund
Site is protective of human health and the environment. The net hods, findings and conclusions of this review
are docunented in this Five-Year Review Report. In addition, this report identifies any issues found during
the preparation of this five-year review along with recomrendati ons to address such issues.

The United States Environmental Protection Agency (EPA) nust inplenment five-year reviews consistent with the
Conpr ehensi ve Environnental Response, Conpensation, and Liability Act (CERCLA) 8121 and the National G| and
Hazar dous Substances Pol |l ution Contingency Plan (NCP). CERCLA 8121( c), as anended, states:

If the President selects a renedial action that results in any hazardous substances, pollutants, or
contami nants remaining at the site, the President shall review such renedial action no |less often than
each five years after the initiation of such remedial action to assure that human health and the
environnent are being protected by the remedial action being inplemented. In addition, if upon such
reviewit is the judgnent of the President that action is appropriate at such site in accordance with
section [104] or [106], the President shall take or require such action. The President shall report to
the Congress a list of facilities for which such reviewis required, the results of all such reviews,
and any actions taken as a result of such reviews.

The agency interpreted this requirement further in the NCP;, part 300.430( f)( 4)( ii) of the Code of Federal
Regul ati ons (CFR) states:

If a renedial action is selected that results in hazardous substances, pollutants, or contam hants
remai ning at the site above levels that allow for unlinmted use and unrestricted exposure, the |ead
agency shall review such action no less often than every five years after the initiation of the

sel ected renedi al action.

EPA Region | has conducted a five-year review of the renedial actions inplenented at the Wnthrop Landfill
Superfund Site in the Town of Wnthrop, Kennebec County, Miine. This review was conducted fromJuly 2002
t hrough Septenber 2002. This report docunents the results of the review

This is the third five-year review for the Wnthrop Landfill site. The triggering action for this reviewis
the date of the second five-year review, as shown in EPA s \Wst eLAN dat abase: Septenber 30, 1997. This review
is required by policy as the Superfund Enforcenent Decision Docunent (or, Record of Decision) was signed
before Cctober 17, 1986, the effective date of the Superfund Anendments and Reaut hori zation Act of 1986
(SARA), and the remedial action will |eave hazardous substances, pollutants, or contam nants on site above
levels that allow for unlimted use and unrestricted exposure. The Mai ne Departnent of Environnental
Protection and EPA's O fice of Energency and Renedi al Response reviewed this docunent.

2.0 SI TE CHRONOLOGY
The chronol ogy of the site, including all significant site events and dates is included in Table 1.

Note that the Superfund Enforcement Decision Docunent (“ ROD’) provided for nunerous actions, all of which
were covered under one operable unit (QU) only. EPA s older tracking systens utilized in the 1980's did not
all ow for phasing of a renedy under one QU to track acconplishnents. At that tine, the renedy was divided
into three QU s to allow for easier tracking of the different phases of the renedy, including the cap, the
Al ternate Concentration Linits, and the Goundwater Extraction & Treatment and Vapor Extraction Systenms. The
definitions of acconplishments have al so changed, which adds to the discrepancies in the current tracking
system

Wil e EPA's Wast eLAN system currently shows three separate QUs, this report provides for start and conpl etion
dates of site-wide activities.



Tabl e 1: Chronol ogy of Site Events

Event

Resi dential and industrial waste disposal on site

VOCs detected in residential well

Proposal to National Priorities List (NPL)

Final Listing on NPL

Remedi al Investigation/ Feasibility Study

Adm ni strative O der by Consent

Town of Wnthrop enacts O di nance prohibiting groundwater
wi t hdrawal and groundwater use and certain excavation wthin
the site.

Super f und Enf orcenent Deci si on Docunent (aka “ROD’) signed
Consent Decree entered

Quarterly monitoring program begi ns

Remedi al Design Start

Reredi al Action Start

Public water distribution systeminstalled to all private
resi dences

Fence installation and cap construction conpl eted, except
for one area of slope failure

I nvestigation of slope failure, and sl ope reconstruction
Town of Wnthrop revises its Cctober 9, 1985 ordi nance
prohi biting groundwater withdrawal and use, and certain
excavation within the site, to include additional areas
Renmedi al Desi gn Conpl ete

EPA approves landfill cap

Potentially Responsible Parties (PRPs) submt ACL
Denmonstration Report and revisions

First Five Year Review

EPA and ME DEP Deci si on Docunent accepts PRP' s revised
ACL Denonstration Report

Expl anation of Significant Differences docurenting
inclusion of a Vapor Extraction System (VES); construction
of VES begi ns

EPA and ME DEP conditionally approve a 100% desi gn report
for the Goundwater Extraction & Treatnent System (GNETS);
construction begins

Landfill cap settlenent reported and repairs conpl eted

Operation of the VES begins

Dat e

1930 to 1982
1980

Cct ober 23, 1981
Sept enber 8, 1983
1981 to 1985

June 6, 1984

Cctober 9, 1985
Novenber 22, 1985
March 23, 1986
March 23, 1986
March 24, 1986

Novenber 19, 1986

1984 to 1987

Cct ober 21, 1987

1989

April 3, 1991
March 24, 1992

June 23, 1992

1992

Cctober 9, 1992

March 10, 1993

Cct ober 20, 1993

April 28, 1994

1994

Cct ober 1994



Qperation of the GAETS begins

Recharge trench installed to suppl enent GAETS

Re-injection well reconstructed

PRPs excavated a | arge area of exposed arsenic-contam nat ed
sedi nent from Annabessacook Lake

EPA and ME DEP conduct final inspection

Second Five Year Review

PRPs construct fourth extraction well at an identified
hot spot on the |andfill

PRPs excavat ed arseni c-contam nated sedi ment from Hoyt Brook

Prelimnary O ose-Qut Report Anendnent
(Construction Conpl eti on Determ nation)

PRPs re-configure VES system
PRPs repair landfill cap depressions caused by VES

Remedi al Action Conplete (Qperational & Functional
Determ nation; InterimRA Report)

Qper ati ons & Mai nt enance Begi ns
VES reaches limt of effective remediation & discontinued
Meet i ng anong agencies & PRPs to di scuss GAETS rebound eval uati on

Public neeting on site to discuss conceptual plan for
GNETS rebound evaluation; site visit

March 1995
Decenber 1995
June 1996

Cct ober 1996
Cct ober 24, 1996

Sept enber 30, 1997

Cct ober, 1997

Decenber, 1997

Decenber 23, 1997
January 1998 to March 1998

Sept enber, 1998

Sept enber 29, 1998
Sept enber 29, 1998
2000

Novenber 29, 2001

August 21, 2002



3.0 BACKGROUND
Physi cal Characteristics.

The Wnthrop Landfill Superfund Site is |ocated at 294 Annabessacook Road in the Town of Wnthrop, Kennebec
County, Maine. The landfill consists of two contiguous parcels with a total surface area of approxinmately 20
acres, and is situated along the east side of Annabessacook Road. An 11.5 acre sphagnum bog is | ocated
directly to the east of the site. A6 acre cattail marsh and Hoyt Brook are located to the north. The site is
al so | ocated along the western shore of 1,420-acre Annabessacook Lake, a large controlled reservoir which is
located in the upper reaches of the Cobbossee Watershed. Lower reaches of the watershed provide backup

muni ci pal water supplies for Augusta, Miine. Goundwater flow fromthe site discharges prinarily to
Annabessacook Lake to the south, and secondarily to Hoyt Brook to the north.

The site is located approximately two mles away fromthe center of the Town of Wnthrop. There are
approximately 21 residential homes in close proximty to the landfill (within 300 to 400 feet). Figures
provided in Attachment 1 and Attachnent 2 to this report, show the general |ocation of the site and a nore
detailed map of the area.

Land and Resource Use.

The site was excavated in the 1920's as a sand and gravel pit, then operated as the Wnthrop Town Dunp from
1930 to 1982. The site is currently inactive.

The current |and use for the surrounding area is mainly residential, with some areas of linmted comerci al
use (i.e., an auto repair shop). The Annabessacook Lake is used for recreational purposes, such as sw nm ng
and boating. Hoyt Brook is generally not used for any purposes within the vicinity of the site.

Resi dential honmes near the site originally obtained their drinking water fromprivate residential wells. In
1980, volatile organic conmpounds (VOCs) were detected in a residential well south of the landfill. Area
resi dents have since been connected to a pernanent public water supply, and all groundwater use and certain
excavation in the area is prohibited.

H story of Contanination.

The site was first excavated in the 1920's as a sand and gravel pit, then operated as the Wnthrop Town Dunp,
accepting residential and industrial waste disposal from 1930 to 1982. Di sposal of hazardous wastes occurred

in the northern portion of the landfill fromthe early to md-1970's. Until the md-1970's, wastes were al so
burned periodically. Fromthe m d-1970's to 1982, the southern portion of the site operated as a sanitary
landfill. After 1982, the site has been and continues to be inactive.

It is estimated that over 3 mllion gallons of chem cal wastes, consisting nostly of organic conpounds, were
di sposed at the site. Free liquid wastes were dunped and burned periodically, and wastes in druns were al so
dunped.

In 1980, VOCs were detected in a residential well south of the landfill. Subsequent sanpling detected site-
related contam nants in groundwater to the northeast, east, and south of the landfill at levels up to 400

parts per nillion (ppm.

Initial Response.

The site was listed on the National Priorities List (NPL) on Cctober 23, 1981. Under an Administrative O der
by Consent (ACC), the Town of Wnthrop and Innont Corporation installed a permanent public water supply to
area residents in 1984.

On Cctober 9, 1985, the Town of Wnthrop enacted an ordi nance to prohibit groundwater w thdrawal and to
prohibit all groundwater use and certain excavation within the site. This ordi nance was revised April 3,
1991, to include additional areas utilized by the PRPs during renediation, and to provide further excavation
control in areas potentially inpacted by landfill gas mgration.

The Remedi al Investigation/ Feasibility Study (RI/FS) was conducted from 1981 to 1985. The R determ ned that
liquid chem cal wastes were migrating fromthe landfill in shallow and deep groundwater in three separate
flows. One deep residential well was found to be contam nated, with potential for there to also be
contamination in other wells in the area. Low concentrations of organic contam nants were found in | ake
sedinents south of the landfill and organic contam nants were detected in groundwater w thin the bedrock
beneath the site. At the tinme, there were approxi mately 21 honmes in proximty of the landfill. Residents also
rai sed concerns over inpact to surface water in Annabessacook Lake, and inpacts to the nearby bog and narsh.



The Superfund Enforcenent Decision Docunent was issued on Novenber 22, 1985. (Note that this type of decision
docunent would | ater conme to be called a “Record of Decision,” or “ROD' -- this acronymw || be used for the
remai nder of this report.) Based on this ROD, a Consent Decree was entered on March 23, 1986, anong EPA, the
Mai ne Departnent of Environnental Protection (ME DEP), Innont Corporation as a generator, and the Town of
Wnt hrop, Mine, Everett Savage and 3 enda Savage as owners and operators of the landfill. Through a

successi on of purchases, Innmont's obligations are currently being fulfilled by United Technol ogi es
Corporation, Inc. (UTC). The Town of Wnthrop and the Savages granted access to their portions of the site.
The site is currently PRP-1ead.

Basis for Taking Action.

The ROD concluded that potential threats to hunan health and the environnent could primarily occur via

i ngestion of contam nated groundwater, physical contact with wastes, discharge of contamnants to surface
waters, and mgration of contam nated groundwater off-site. Ingestion of contam nated groundwater was
deternined to be the prinary threat to human health, particularly due to the |levels of carcinogens detected
in awell serving two residences. Included in that well were the foll ow ng conpounds:

Conpound Maxi mum Reported Concentration, Parts Per Billion (ppb)
Tet r ahydr of uran 720

Di et hyl f or mam de 500

Met hyl ene chl ori de 57

trans- 1, 2- Dichloroethyl ene 31

Tri chl or oet hyl ene 10

1,1,1- Trichl oroet hane 6

1,1- Dichl oroet hane 22

Vi nyl chloride 3.2

The site nonitoring program subsequently included the followi ng landfill constituents:
2,4- Dinitrophenol Et hyl benzene Styrene

Di et hyl pht hal at e Met hyl ene chl ori de Total Xyl enes

Chrysene (*) Fl uor ot ri chl or orret hane Tet r ahydr of ur an

Benzene Tet rachl or oet hyl ene Di - 2- et hyl hexyl adi pate
1, 1- D chl or oet hane Tol uene Di et hyl f or mam de

1, 2- Di chl or oet hane Trichl oroet hyl ene 2- Met hoxyet hanol

1,1, 1-Tri chl or oet hane Vi nyl chloride Zi nc

Chl or oet hane Acet one N ckel

1, 1- Di chl or oet hyl ene 2- But anone Arsenic

trans- 1, 2- Di chl or oet hyl ene 4- Met hyl - 2- pent anone Phenol

1, 2- Di chl or opr opane 2- Hexanone

* Chrysene was | ater renoved fromthe nonitoring program as described in the March 10, 1993 EPA/ ME DEP
Deci si on Docunent .

4.0 REMEDI AL ACTI ONS
Remedy Sel ecti on.

Remedi al action objectives for the site included the follow ng:

. to protect public health by providing uncontam nated water supplies for residents in currently
contam nated areas and areas in which there was potential for contam nation of groundwater
suppl i es;

. to protect public health by mnimzing the potential for human contact with contam nants via
i nhal ation, ingestion or dermal contact;

. to protect the environnent by minimzing the potential for discharge to Annabessacook Lake,
Hoyt Brook, the sphagnum bog, and the cattail narsh of contam nants al ready in groundwater and
cont am nants which continue to be released fromthe landfill; and

. to minimze further degradati on of groundwater resources.



As outlined in the Novenber 22, 1985 ROD, the selected renedy for the Wnthrop Landfill Superfund Site
i ncl uded:

. the extension of an alternate water supply to area residents;

. construction of a chain link fence around the landfill and inposition of deed restrictions
prohibiting use of the landfill for activities other than the renedial action;

. prohi bition of groundwater w thdrawal for purposes other than renedial action;

. prohi bition of excavation within the landfill, except for residential construction or renedial
action;

. quarterly sanpling of nmonitoring points in sensitive areas;

. gradi ng and pl acenent of a Resource Conservation and Recovery Act (RCRA) cap over the entire
landfill;

. conpl etion of engineering design work (geol ogi c, hydrogeol ogic, treatability pilot studies);

. and the establishnment of an Alternate Concentration Limt (ACL) for each contam nant in

gr oundwat er .

If the ACLs are exceeded, the ROD provides for the installation and operation of a groundwater extraction and
treatnment system (GNETS). An Explanation of Significant D fferences (ESD) was al so signed on Cctober 20,
1993, which docunented the inclusion of a vapor extraction system (VES) as a conponent of the GAETS.

Remedy | npl erment ati on.

The March 23, 1986 Consent Decree designates |nnmont Corporation as the lead PRP. Inmont was subsequent!|y
purchased by BASF Corporation. United Technol ogi es Corporation (UTC), as the former owner of Innmont and on
behal f of BASF Corporation, has taken responsibility for conducting site work.

As previously outlined, under an ACC, the Town of Wnthrop and | nnont Corporation installed a pernanent
public water supply to area residents in 1984. (One renaini ng residence was connected in 1987.) On Cctober 9,
1985, the Town of Wnthrop enacted an ordi nance to prohibit groundwater w thdrawal and to prohibit all
groundwat er use and certain excavation within the site. This ordi nance was revised April 3, 1991, to include
addi tional areas utilized by the PRPs during remedi ation, and to provide further excavation control in areas
potentially inpacted by landfill gas mgration. New residences in the area have all been connected to the
water line in accordance with the Town’ s O di nance.

A nonitoring programwas inplenented in March, 1986, which specifies a quarterly nonitoring programfor 37
sanpl es at specified groundwater, surface water, and sedinment |ocations (see Attachnment 2) with analysis for
32 landfill constituents as listed in Renmedial Action Plan (RAP) Table 1 (see Attachment 3). The RAP al so
requires annual analysis for a second list of constituents, RAP Table 2 (see Attachnment 4), to identify
whet her additional constituents should be added to RAP Table 1.

Cap construction activities, including inplenentation of all engineering studies, was conducted by the PRP s

contractor, E. C Jordan. E. C Jordan also perforrmed all landfill cap post-closure work, as well as
quarterly nonitoring, through 1991. ABB Environmental Services, Inc. took over all post-closure nonitoring
work, including nmonitoring of groundwater, surface water, and sedinment in 1991. Wile ABB still continues to

performthis work, the conpany was subsequently acquired by Hardi ng Lawson Associ ates, then Harding
ESE/ MACTEC (Hardi ng ESE). Wodard & Curran operates and naintains the GAETS. UTC al so contracted with VAPEX
then Envirogen to design, construct, and naintain the VES.

Al work performed at the site was consistent with the ROD, ESD, and all final design reports. Final designs
contai ned construction quality assurance prograns to verify that the work met the ROD and design

requi renents. EPA and ME DEP staff, perforned oversight of all construction activities and design of

noni toring prograns and the ACLs during the renedial action. EPA's contractors al so provi ded oversi ght of all
construction activities, as well as significant oversight of quarterly nonitoring activities; CHZM H | |

provi ded oversight from 1984-1989, and Arthur D. Little provided oversight from 1989-1997.

I npl erent ati on of engi neering studies (Seismc and Topographi ¢ Surveys, Sedinent Sanpling and Anal ysis,

Hydr ogeol ogi ¢ I nvestigation, Treatability Studies, and Wtland and Fl oodplain Mtigation) were all conpleted,
and |l andfill cap design began in March 1986. Cap design was conpleted with the approval of the Renedial
Action Work Plan submitted on Novenber 19, 1986. Cap construction was conpleted in Septenber 1987 except for
one area of slope failure. The vegetative |ayer was conplete Cctober 1, 1987, and fence installation was
conpl eted October 21, 1987. In April, 1989, PRPs began investigating the area of slope failure and determ ned
that slippage occurred because the ground around a nearby bog was weaker than expected and it coul d not
adequat el y support the weight of the cap. Slope reconstruction was conpleted i n Novenber, 1989, in accordance
with construction plans and specifications approved by EPA and ME DEP. EPA approved the cap on June 23, 1992.



In 1988, the PRPs began a wetl ands enhancenent project in Annabessacook Lake to the north of the site, which
consisted of a wild rice planting intended to conpensate for landfill cover encroachnent into the sphagnum
bog. The PRPs continued to annually seed the area until 1995, when EPA and ME DEP approved a two-year
cessation of planting activities. In 1998, the agencies concurred that no further wetlands conpensation
action was needed.

Post- closure nonitoring of the cap has continued. Settlenent of the landfill cap was again reported to EPA
and ME DEP in July, 1994, and the PRPs nmde repairs as necessary. The PRPs continued to make repairs to
ongoi ng di vots and depressions that occurred because of operation of the VES. Landfill nonitoring systens are

outlined on Attachnent 5.

The PRPs subnitted an ACL Denonstration Report on April 15, 1992; EPA and ME DEP di sapproved all proposed
ACLs. On Septenber 25, 1992, the PRPs submitted a revised ACL Denonstration Report that EPA and ME DEP
accepted in a Decision Docunent signed March 10, 1993. ACLs were set at the point of conpliance, the edge of
the solid waste disposal area. Protective Concentration Limts (PCLs) were set for the points of exposure,
wher e contam nated groundwater could cone into contact with a potential human or ecol ogical receptor in
surface water or sedinent. (See Attachnment 6.)

The ACLs were set at Maxi mum Contam nant Levels (MCLs) for nost contanminants of concern. If an MCL had not
been promul gated, a human heal th risk-based drinking water guideline was used, such as the State of Miine's
Maxi mum Exposure Cuidelines (MEGs). If ACLs set at the MCL were determined to not protect ecol ogical
receptors at the points of exposure, an ecol ogically derived guideline was used instead. PCLs were al so set
at MCLs for nobst contaminants, with the sane aforenenti oned caveats.

Arseni ¢ was recogni zed in the 1993 Deci si on Docunent as being an ubiquitous, naturally-occurring conpound,
for which background concentrations often exceed health based gui delines. The ACL for arsenic in groundwater
was set at 30 ppb. The PCL for arsenic in sedinent was set at 31,000 ppb. The PCL for arsenic in surface
water was to be set as a background concentration, not less 0.77 ppb and not to exceed 30 ppb in surface or
groundwater. In March 1994, ME DEP approved a PCL of 5 ppb for arsenic in surface water; EPA concurred with
this decision in June 1995.

In the past, contamination fromthe site did accumulate to sufficient quantities in Annabessacook Lake to
cause an exceedance of PCLs for arsenic in sedinent. In Cctober 1996, the PRPs excavated a | arge area of
exposed contam nated sedinent. A geotextile fabric and riprap naterial were placed over the discharge area to
prevent any possible future exposure of residents to sediments at groundwater seeps in the | ake. ME DEP
observed these activities. A simlar exceedance was present in a smaller affected portion of nearby Hoyt
Brook. The PRPs renediated this area in Decenber 1997.

Sore fine-grai ned sedi ment in Annabessacook Lake was covered by water and therefore inaccessible for
excavation in 1996. Contami nation remains around the perimeter of the renedi ated area, however, these areas
are approxi mately 200 feet fromthe shoreline, underwater and generally not accessible or exposed during
recreational periods in the sumrer. However, the potential for exposure increases if there is an abnornally
|l ow water |evel, such as during the summer of 2002. Portions of the riprap material are exposed in the

wi nter, beginning in md-Cctober, when | ake levels are |l owered for flood control and dam mai nt enance. During
t hese periods, the PRPs inspect exposed portions of the |ake bottomfor potential additional seep areas.

Desi gn of a Goundwater Treatnent and Extracti on System (GAETS) was ongoi ng during the design and

impl enentation of ACLs. After the determ nation that a GAETS system woul d be necessary due to ACL
exceedances, fornal design plans were submtted to EPA and ME DEP. EPA and ME DEP conditionally approved a
100% design report on April 28, 1994 and construction began shortly thereafter. Al extraction and
re-injection wells, including all necessary underground piping, were placed at the site and an on-site
treatnent plant building was constructed.

Qperation of the GAETS began in March, 1995, and is required to continue until cleanup standards are achi eved

in groundwat er outside the landfill boundary. The GMNETS was designed to hydraulically isol ate groundwater
underneath the landfill and to renedi ate groundwater constituents. Goundwater is extracted fromthe central
portion of the landfill and treated to remove VOCs, N, N-dinethyl formam de, iron, and arsenic. The clean
water is re- injected at the landfill northern and southern boundaries to create artificial groundwater

nounds that enhance the size of the capture zone of the extracti on system

The GAETS system consists of one extraction well (EW?2) located in the center of the landfill punping at a
maxi mum of 65 gal lons per nminute (gpn), one inactive extraction well |ocated near the northern end of the
landfill, and five recharge wells, two at the north end of the landfill accepting treatnment plant effluent at

30 and 5 gpmrespectively, two at the south end accepting 5 gopmtotal, and one in the southern flowpath
accepting 25 gpm (see Attachment 7).



In Decenber 1995, a recharge trench was installed to supplenment the system and another re-injection well was
reconstructed in June 1996. Ongoi ng nai nt enance and upgradi ng of the systemhas occurred as necessary, and on
January 27, 1997, the PRPs closed their subcontract for construction and start- up of the GAETS. |In Cctober
1997, the PRPs installed two extraction wells at an identified hot spot on the landfill in an attenpt to
maxi m ze efficiency and expedite shutdown of the GAETS, however, detected concentrations were nuch | ower than
the initial investigations, and the PRPs determ ned that operating these wells as permanent extraction wells
woul d not result in significant mass renoval of contam nation. The PRPs had al so investigated the use of a
VES to suppl enment any groundwater treatnent. Soil and gas anal yses showed that residual VOCs renained within
soils and refuse above the water table. Studies indicated that renoval of the VOCs above the water table was
possi bl e, and that inclusion of the VES conponent should reduce the GMNETS operation tinme. The PRPs subnmitted
a VES Final Design in August 1993, and on Cctober 20, 1993, EPA docunented the inclusion of the VES in the
remedi al action by issuing an Explanation of Significant Differences.

The full-scal e VES design consisted of 42 vapor extraction wells installed in refuse material and 32 vapor
extraction wells installed in natural soils above the groundwater table. A separate VES treatnent building
was installed on-site and includes two treatnent technol ogies: a thermal oxidizer was used to treat nethane
during the first 100 days of initial operations, and remaining VOCs were treated by carbon filtration. In
Cctober, 1993, PRPs began installation of the vapor extraction wells, nanifold pipe network and the VES
bui I di ng. VES process equi pment was installed during the Summer of 1994 and the systemwas started in Cctober
of 1994,

EPA and ME DEP conducted final inspections of the site on Cctober 24, 1996 and deternined that the PRP
contractors had constructed the renedy in accordance with renedial design plans and specifications approved
by the agencies. EPA and ME DEP confirmed in a site visit on August 3, 1998 that mnor itens associated with
ongoi ng mai nt enance had been conpl et ed

The site achi eved construction conpletion when the Prelimnary C ose Qut Report was signed on Decenber 23
1997. On Septenber 29, 1998, EPA deternined that the renedy was Qperational and Functional, and docunented
this in an InterimRA Report.

System Cperati on and Mai nt enance.

The Operational and Functional determination for the site triggered the start of site-w de Operations and

Mai ntenance (C& M. The PRPs will continue to nonitor groundwater, surface water, and sedinment until 2015. In
Novenber 1998, the post-closure nonitoring programwas revised to reduce nonitoring fromquarterly to sem -
annual ly in May and Cctober, and to reduce the nunmber of constituents sanpl ed based on historical detections.
The nonitoring programcontinues to be evaluated on an ongoing basis, and nodified as appropriate based on
identification of additional constituents or changes in site conditions

Regardi ng the areas of Annabessacook Lake and Hoyt Brook where arsenic contam nation in sedi nent was
excavated, the PRPs continue to nonitor both areas as part of its ongoing program Al so, in May of each year,
the PRPs conduct surface water sanpling in the area of the sedi ment seep and provide the data to EPA for a
determi nation on potential risks to residents via recreational use. To date, EPA's human health risk staff
have consistently determned that the levels of contamnants in surface water are unlikely to cause negative
heal th inpacts to people who will swimor wade in the | ake. Surface water and/ or sedinent are al so sanpled
at Points of Exposure where groundwater is known to discharge to surface water bodies, which include the
Annabessacook Lake, Hoyt Brook, the sphagnum bog, and the cattail nmarsh. At all groundwater discharge points,
detections of landfill constituents have not warranted action

The PRPs continue to perform Q% Mwork on the cap as necessary. Visual site nonitoring of the landfill occurs
at least twice per year to check for the follow ng: evidence of erosion; cap differential settlenent; the
condition of fence gates, locks, and signs; condition of the vegetative cover; condition of gas probes and
groundwat er nmonitoring wells; condition of drainage structures; and the condition of roads and surrounding
residential properties. An off-site landfill gas nonitoring programis conducted to identify any subsurface
gas nmigration, and the PRPs regularly contact the Town of Wnthrop Code Enforcenment Oficer to assess whether
any new building permt applications were submtted in order to evaluate conpliance with air and groundwater
provi sions of the Town’s Ordinance. Routine naintenance activities include: cover naintenance, erosion
control, settlenent and subsidence control, groundwater nonitoring system mai ntenance, gas nonitoring system
mai nt enance, fence mai ntenance, and roadway mai ntenance. The nost recent cap settlenent repairs are currently
ongoi ng; the PRPs plan to conpl ete cap nmi ntenance and re-establish proper grading and a vegetative cover by
Sept enber 30, 2002.

The VES was re-configured in early 1998 to extract soil vapor only froman identified hot spot on the
landfill. Between 1994 and 1999, the VES renoved an estimated 3,181 pounds of non-nethane VOCs. |In 2000, the
VES was deconmi ssioned entirely after a determination that it had reached the limt of effective remediation
for organic vapors. Since shutdown of the VES, concentrations of VOCs have not rebounded



The PRPs have continued GAETS operation. Evaluation of the systems perfornmance has the foll owi ng objectives:

. denonstrate that the systemis maintaining all groundwater flow towards EW2,

. eval uate the progress of renedi ati on beneath and downgradi ent of the landfill with the ultinate
goal of determi ning when to deactivate the GAETS,

. moni tor for adverse inpacts by the systemon critical wetland areas adjacent to the landfill,
and

. nonitor for landfill settlenent which nay potentially be caused by the extraction system

Laboratory results indicate that the systemis achieving performance standards and the effluent is neeting
the established cleanup | evels

In 2001, the extraction well punped at an average rate of approxinmately 50 gallons per mnute. Since 1995
nearly 450 pounds of arsenic have been renoved from groundwater by the GAETS, and the ampunt of

di et hyl f or mami de and 1, 1-di chl oroet hane renoved over the same time period is estinmated to be 46 pounds and
slightly nore than 6 pounds respectively.

The only constituent currently detected above the ACL in extracted groundwater is arsenic. 1,1-dichloroethane
was the | ast organic conpound to be detected above the ACL in extracted groundwater in March 1999. |n August
2000, EPA and ME DEP approved the shutdown of a UV/ Oxidation unit in favor of an alternate chem cal oxidation
process

There is a currently evolving issue with respect to GAETS capture. The GAETS was not designed to recover and
treat groundwater downgradi ent of the site in the northern and southern flow paths. Prior to the start of

GNETS operation, it was believed that renedi ation of groundwater beneath the landfill and reinjection of
treated groundwater would eventually lead to conpliance of ACLs for groundwater in the flow paths. Wthin
these two groundwat er plumes downgradi ent of the landfill and beyond the extraction systenmis capture zone

VOCs that continue to be detected above ACLs in groundwater are 1,1- dichloroethane and di et hyl f or mam de
Addi tional ly, benzene, arsenic, and vinyl chloride are above ACLs in the perched groundwater at the northern
margin of the landfill.

Arsenic al so continues to exceed ACLs in several nonitoring wells in the flow paths, as well as beneath the
landfill itself. The GMETS was not designed to address nobilization of arsenic, and while continued GAETS
operation renoves approximately 60 pounds of arsenic each year, significant renediation of arsenic
concentrations in groundwater under the landfill and in downgradient flow paths has not been denonstrated

For the last six years, the PRPs have been conducting voluntary assessments of other technol ogies that may be
avail able to address the arsenic issues, including a field and bench scale test for “AsRT” Arsenic
Remedi ati on Technol ogy, and a pilot scale study and bench scale test of Oxygen Rel ease Conpound application
as a perneabl e reactive barrier. These assessnents were unsuccessful, showing that site conditions were not
conducive to the application, or that the approach would be nore costly and intrusive than conti nued GAETS
operation. The PRPs al so eval uated the possibility of changing the groundwater extraction configuration to
optimze the system however, results showed that nmass recovery of VOCs would not be neasurably inproved, and
the arsenic issue woul d not be addressed

On Novenber 29, 2001, a neeting was held anong the PRPs, EPA and ME DEP to discuss the renedial approach at
the site, the possibility of a GAETS rebound study, and the administrative options of the future activities
for the site. During the neeting, all parties agreed that froma technical view point, a rebound study (i.e.
shutting off the GAETS and nonitoring the groundwater for a few years) to observe site conditions under non-
punpi ng condi tions and eval uate how effective the operation of the GNETS has been on the contam nated
groundwat er plune i s needed.

In an EPA and ME DEP joint letter to the PRPs dated January 28, 2002, the agencies agreed that the rebound
study, necessary to determ ne the effectiveness of the GAETS, is an essential conponent of the work plan and
therefore did not require nmodification of the Consent Decree. The agencies also clarified that, at the onset
of the rebound study, a two (2) year tinme frame for conducting the rebound study shall be specified and any
additional time requirenent shall be considered at a future date. In June 2002, the agencies and the PRPs
agreed on proposed reactivation criteria within the scope of a conceptual groundwater rebound eval uation

pl an.

On August 21, 2002, the PRPs, in conjunction with EPA and ME DEP, conducted an open house neeting at the site
in Wnthrop, Maine to present the rebound eval uati on concept and deternmine if the public would support this
activity. Many of the |local residents who own houses al ong the Annabessacook Lake shoreline attended to ask
questions and speak with representatives fromEPA, M DEP, UTC and Harding ESE. The public expressed genera
support for the project, and a nunber of the |ocal residents specifically expressed satisfaction with the
conduct and responsi veness of UTC and their contractors.



The formal public comment period for the proposed groundwater rebound eval uati on ended on Septenber 6, 2002
no further conmrents were received. At the tine of this report, the PRPs plan to subnmit a fornal GAETS rebound
eval uation work plan

Regarding O&% M costs, the Renedi al Design/Remedial Action (RDYRA) was perforned entirely by the PRPs,
t heref ore EPA does not have detailed informati on on costs expended on these activities to date. Further, the
March 23, 1986 Consent Decree does not require a summary of the costs expended by the PRPs each year.

The estimated cost of capital in the Novenber 1985 ROD was $6, 000, 000. The cost per year for operation and
mai nt enance should the ACL be exceeded was estimated at $360, 000 to $1, 480,000 per year for a variety of
potential rermedial alternatives. The PRPs reported in 2001 that estimated costs related to the GNETS were
$1.8 mllion for construction and $200, 000 for design, and approxi mately $350,000 for annual O& Minitially,
reduced to $250, 000 per year nore recently for chem cals, maintenance, manpower, and engi neering support.

UTC s paynments for oversight to date total $2,701,438. Oversight charges have been greatly reduced in recent
years, with the nost recent bill for 2002 totaling $15,955. The cost reduction is due to construction

conpl etion of nost renedial activities, as well as efforts nade between EPA and United Technol ogi es
Corporation in 1995 to establish a cooperative oversight process. The PRPs' general willingness to work with
the agencies and the community is also a trenendous asset to reduction of costs, and resulted in a decision
by EPA and ME DEP in 1996 to not retain an oversight contractor. Instead, EPA and ME DEP are providing all
necessary oversight by using in- house technical expertise.

5.0 PROGRESS SI NCE LAST FI VE- YEAR REVI EW

In the second five-year review, dated Septenber 30, 1997, EPA certified that the renedy selected for this
site remains protective of human health and the environnent.

The last five-year review stated that the PRPs were working with EPA and ME DEP on a plan to fill al
depressions and divots in the landfill cap caused by the VES system Renediation was expected to involve |ess
than one truckload of topsoil. Repair to the landfill cap did occur, and the PRPs continue to perform G% M on

the cap as needed. The PRPs conpleted the nost recent cap mai ntenance and settlenent repairs to re- establish
proper grading and a vegetative cover on Septenber 26, 2002

At the tine of the last review, the PRPs were also working with EPA and ME DEP to plan the installation of a
fourth extraction well in Cctober 1997 at an identified hot spot on the landfill. Installation of this
extraction well was above and beyond the design requirenents; the PRPs were conducting this work on a
voluntary basis only in an attenpt to expedite clean-up. The PRPs installed two extraction wells at this

| ocation, however, later determ ned that operating these as pernanent extraction wells would not result in
significant nass renmoval of contam nation.

Finally, the last review stated that the PRPs were expected to renedi ate the arseni c sedi ment exceedance in
Hoyt Brook by Spring 1998. The PRPs conpleted this work in Decenber 1997, and continue to nonitor this area,
as well as the former arsenic sedi nent exceedance area in Annabessacook Lake.

No further recomrendations were identified by the second five-year review. Since the review, the VES was re-
configured in early 1998, and then deconmi ssioned entirely in 2000. The PRPs continue to nonitor groundwater
surface water, and sedinent, including the areas of Annabessacook Lake and Hoyt Brook where arsenic
contamination in sedi mrent was excavated. In Novenmber 1998, the post-closure nmonitoring programwas revised to
reduce nonitoring fromquarterly to sem-annually in May and Cctober, and to reduce the nunber of
constituents sanpl ed based on historical detections.

The site achieved construction conpletion when the Prelimnary dose Qut Report (PCOR) was signed in

Sept enber 1997 and anended on Decenber 23, 1997. On Septenber 29, 1998, EPA determined that the renedy was
Qperational and Functional, and docunented this in an InterimRA Report. The Cperational and Functiona
determination for the site triggered the start of site-wide & M The PRPs will continue to nonitor
groundwat er, surface water, and sedinent until 2015.

As previously outlined, EPA and ME DEP are currently working with the PRPs on a conceptual plan to evaluate
groundwat er rebound, in which the GAETS systemwi ||l be shut off for up to two years. The public has expressed
general support for this project.



6.0 FI VE- YEAR REVI EW PROCESS

This five-year review was conducted i n accordance with EPA s gui dance docunent, “Conprehensive Five-Year

Revi ew Qui dance,” EPA 540-R-01-007, dated June 2001. Tasks conpleted as part of this five-year review include
review of pertinent site-rel ated docunments, an inspection of the site, discussions with PRPs and comunity
nmenbers, and a review of the current status of regulatory or other rel evant standards.

Docunent Revi ew.

Site- related docunents reviewed as part of this effort are listed in Attachment 8. Additionally, this review
i ncluded revi ew of recent post- closure nonitoring reports and data.

Community | nvol venent/ | ntervi ews.

Because this is the site’s third five-year review, the site is well beyond construction conpletion, and due
to the age of the site, commnity involvenent activities were conducted on a linited basis only. The area
around the site is largely rural, and owners of homes along the shore of Annabessacook Lake generate nost of
the interest. During ROORA, a citizen group, the Wnthrop Landfill Ctizens Action Goup (W.CAG actively
participated in public neetings and revi ew of docunments, and part of the group’s participation was initially
funded via an EPA Techni cal Assistance Gant (TAG. W.CAG s involvenent, and overall citizen interest,
decreased nmarkedly after the GAETS was inpl enented, and nost site activities since 1995 have proceeded

wi t hout significant issue or concern.

EPA and ME DEP have received a very limted nunber of calls pertaining to the site in recent years. Mst
calls are fromcitizens interested in buying property near the site or Annabessacook Lake, or fromcitizens
who are renting property and want to discuss potential risks via recreational activities in the Lake. In
2001, the agencies received calls that the Town of Wnthrop had resci nded tax abatenent provisions for
properties near the landfill based on area sales data that shows property values are unaffected. Sone |oca
citizens have al so requested that the agencies renove the fence and/or signs around the landfill designating
it as a hazardous waste disposal area; the agencies have not granted these requests, citing the Consent
Decree requirenment to restrict access and alert potential trespassers

The public information repository has been relocated to the GAETS treatnent building itself, where citizens
can also visit with the plant operator during regul ar business hours, and by appoi ntnent at other tines.

On August 21, 2002, the PRPs, in conjunction with EPA and ME DEP, conducted an open house neeting at the site
in Wnthrop, Maine to present the rebound eval uati on concept and determine if the public would support this
activity. Many of the local residents who own houses al ong the Annabessacook Lake shoreline attended to ask
questions and speak with representatives fromUTC and Hardi ng ESE. As previously outlined, the public
expressed general support for the project, and a nunber of the |ocal residents specifically expressed
satisfaction with the conduct and responsiveness of UTC and their contractors on a wide variety of issues.

The conpleted third five- year review report for this site will be sent to the information repository, and a
notice of its availability will be mailed to the community.

Dat a Revi ewed.

As part of the GAETS rebound eval uati on preparation, the PRPs undertook a records review in January 2002 to
confirmthat all area residences were connected to the Wnthrop Water District distribution system PRPs also
conduct ed di scussions with several area residents which supported the record review, all residences wthin
the Town of Wnthrop’s Goundwater and Air Protection Zone are connected to the nunicipal water source (see
Attachnent 9).

The PRPs have been nonitoring groundwater, surface water, and sedi nent since 1986 as part of a long-term

post- closure nonitoring plan. Landfill constituents are currently analyzed on a sem -annual basis, and a
much | arger group of constituents are anal yzed annually to identify whether additional constituents should be
added to the regul ar sanpling program For nost landfill constituents (with the exception of arsenic), |ong-

termtrend anal ysis have indicated decreasing trends in concentrations.

Since the last five- year review, there has only been one detection of a new constituent. Results from May
2002 sanpling indicated that 1,1, 2,2-tetrachl oroethane was detected in extraction well 2 (EW2) at 3 ppb.
Because this |level was above the State of Miine’'s Maxi num Exposure Quideline (MEG of 1.8 ppb, EW2 was
resanpl ed on August 25, 2002. Resanpling at a quantitation limt of 1 ppb (below the MEG of 1.8 ppb)
indicated that 1,1, 2, 2-tetrachl oroethane was not detected, and given that this constituent was not previously
been detected, the PRPs determined that this is not a new constituent in groundwater under the landfill.



The GWNETS has been operating since 1995, and continues to renove contami nants, however, the only |andfil
constituent that is currently detected above the ACL in extracted groundwater is arsenic. Nearly 450 pounds
of arsenic have been renoved from groundwat er by the GAETS, and the anount of dimethyl formanm de and 1, 1-

di chl or oet hane renoved over the sane tinme period is estimated to be 46 pounds and slightly nore than 6 pounds
respectively. The GAETS was not designed to recover and treat groundwater downgradient of the site in
northern and southern fl ow pat hs.

As outlined in Attachnent 10, the only constituent currently detected above the ACL in extracted groundwater
is arsenic. Wthin the two groundwater plunes downgradient of the landfill and beyond the extraction systenis
capture zone, VOCs that continue to be detected above ACLs in groundwater are

. 1, 1-di chl oroet hane, found in nonitoring wells MVM8A and MM8B in the southern groundwater fl ow
path, and at nonitoring wells MW 210A and MM210B in the northern fl ow path, and
. di et hyl f or mami de (DMF), found in MM9B, adjacent to the site beneath the Sphagnum Bog area.

Addi tionally, benzene, arsenic, and vinyl chloride are above ACLs in the perched groundwater at the M¥ 10C
well at the northern nargin of the landfill.

Arsenic al so continues to exceed ACLs in several nonitoring wells in the flow paths, as well as beneath the
landfill itself. The GAETS was not designed to address nobilization of arsenic, and while continued GNETS
operation renoves approximately 60 pounds of arsenic each year, significant remediation of arsenic
concentrations in groundwater under the landfill and in downgradient flow paths has not been denonstrated

As previously outlined, EPA, ME DEP and the PRPs net on Novenber 29, 2001 to discuss the renedi al approach at
the site, the possibility of a GAETS rebound study, and the admi nistrative options of the future activities
for the site. During the neeting, all parties agreed that froma technical view point, a rebound study (i.e.
shutting off the GAETS and nonitoring the groundwater for a few years) is needed to observe site conditions
under non-punpi ng condi tions and eval uate how effective the operation of the GANETS has been on the
cont am nated groundwater plume. In an EPA and ME DEP joint letter to the PRPs dated January 28, 2002, the
agenci es agreed that the rebound study, necessary to determ ne the effectiveness of the GAETS, is an
essential conmponent of the work plan and therefore did not require nodification of the Consent Decree. The
agencies also clarified that, at the onset of the rebound study, a two (2) year tine frame for conducting the
rebound study shall be specified and any additional tine requirenent shall be considered at a future date. In
June 2002, the agencies and the PRPs agreed on proposed reactivation criteria within the scope of a
conceptual groundwat er rebound eval uation plan (see Attachnment 11).

On August 21, 2002, the PRPs, in conjunction with EPA and ME DEP, conducted an open house meeting at the site
in Wnthrop, Maine to present the rebound evaluation concept. The public expressed general support for the
project, and no further comments were received during the formal public comment period. The PRPs plan to
submit a fornmal GAETS rebound eval uation work plan in the near future

The PRPs continue to nonitor the areas of Annabessacook Lake and Hoyt Brook where arsenic contam nation in
sedi nent was excavated. The PRPs al so continue to conduct surface water sanpling in the area of the sedi nent
seep in May of each year, and provide the data to EPA for a determ nation on potential risks to residents via
recreational use. As previously outlined, EPA's human health risk staff have consistently determned that the
level s of contanminants in surface water are unlikely to cause negative health inpacts to people who will swim
or wade in the |ake. Surface water and/or sedinment are al so sanpled at Points of Exposure where groundwater
is known to discharge to surface water bodies, which include the Annabessacook Lake, Hoyt Brook, the sphagnum
bog, and the cattail marsh. At all groundwater discharge points, detections of landfill constituents have not
warrant ed action.

Site Inspection

The nost recent major site inspections occurred in 1996 and 1998. On Cctober 24, 1996, EPA and ME DEP
conducted final inspections of the site and determ ned that the PRP contractors had constructed the renedy in
accordance with remedi al design (RD) plans and specifications approved by the agencies. EPA and ME DEP
confirned in a site visit on August 3, 1998 that mnor itenms associated w th ongoi ng mai nt enance have since
been conpl et ed

During an on- site neeting on June 13, 2000, the PRPs identified rodent holes in the cap around extraction

wells EW 1 and EW 2 to the agencies. These hol es were subsequently repaired. The agencies al so viewed the
entire GAETS system and all parties discussed the effectiveness of the U/ Oxidation unit. (In August 2000,
t he agenci es approved its shutdown in favor of an alternate chemi cal oxidation process.)

On August 21, 2002, EPA and ME DEP attended a public neeting at the site regarding the proposed conceptual
groundwat er rebound eval uation plan. GAETS pl ant operations were di scussed, as well as the condition of



fencing and the integrity of the cap. The PRPs subsequently sent a letter to the agencies, dated Septenber 9,
2002, which outlined a nunber of cap settlenent observations by Hardi ng ESE. The PRPs conpl eted settl enent
repairs to re- establish proper grading and a vegetative cover on Septenber 26, 2002.

One itemof note is the PRPS’ ongoing estimated O% Mcosts related to the GAETS system which reportedly now
total approxi mately $250,000 per year for chenicals, maintenance, manpower, and engi neering support.

7.0 TECHNI CAL ASSESSMENT

Question A |Is the renedy functioning as intended by the decision docunents?

The remedy, as outlined in the ROD and nodified by the ESD, is operating as designed. The 1985 RCD outl i ned
the follow ng specific objectives for the renedial response:

. protect public health by providing uncontamn nated water supplies for residents

. protect public health by minimzing the potential for human contact w th contam nants

. protect the environment by mnimzing the potential for discharge to surface water bodies, and
. mni mze further degradati on of groundwater resources

As required by the 1985 RCD, an alternate water supply was extended to area residents. A 1985 Town O di nance,
nodified in 1991, prohibits all groundwater w thdrawal, groundwater use, and certain excavation within the
site, as well as excavation control in areas potentially inpacted by landfill gas mgration. The landfill cap
and fencing are performng as intended and continue to be maintained and repaired as necessary. The PRPs
conti nue to conduct an off-site landfill gas nonitoring programto identify any subsurface gas mgration
Settlenent areas are identified and repaired on an ongoing basis. No problens with the cap have been
identified that fall outside of the range of nornmal nmintenance, and no activities or actions that would

viol ate the Town O dinance requirenents have been identified. These activities have succeeded in preventing
direct contact with contaminants in soil and preventing exposure to, or ingestion of, contam nated

gr oundwat er .

The landfill cap has ninimzed the ongoing di scharge of contamninated groundwater to surface water. The PRPs
conti nue to conduct rnonitoring of groundwater, surface water, and sediment, and are taking all necessary
neasures to nonitor groundwater discharge areas, including the areas where arsenic contam nation in sedi nent
was excavated. A geotextile fabric and riprap material in Annabessacook Lake now mtigate the possible
exposure of residents to groundwater seeps while wading or swinmng. Renmining contam nated sedi nent around
the perineter of the renediated area is approxi mately 200 feet fromthe shoreline, underwater and generally
not accessi bl e or exposed during recreational periods in the sumer. However, the potential for exposure
increases if there is an abnornally | ow water |evel, such as during the sumrer of 2002. Wen portions of the
riprap naterial are exposed in the winter, during |lowered | ake I evels, the PRPs inspect exposed portions of
the | ake bottomfor potential additional seep areas.

Surface water continues to be sanpled in the area of the seep, in order to provide a risk determ nation for
potential recreational exposure. In addition to nonitoring for landfill constituents, a larger group of
constituents are analyzed on an annual basis to determ ne whether new constituents should be added to the
regul ar sanpling program These nonitoring efforts are adequate to deternmine the protectiveness of the
remedy. ACLs were established for each contaminant in groundwater at MCLs, MEGs, or a nore stringent
ecol ogi cal |y derived guideline. The GAETS has been operating since 1995, and continues to renove

contami nants, however, the only landfill constituent that is currently detected above the ACL in extracted
groundwater is arsenic. (The operation of the VES, as outlined in the 1993 ESD, performed as intended unti
it was deconmi ssioned in 2000.)

Wthin the two groundwater plunes downgradi ent of the landfill and beyond the extraction system s capture
zone, certain VOCs continue to be detected above ACLs in groundwater. Arsenic also continues to exceed ACLs
in several nonitoring wells in the flow paths, as well as beneath the landfill itself. The GAETS was not
desi gned to address nobilization of arsenic, and it is not expected that continued operati on of the GAETS
will provide significant renediation of arsenic concentrations in groundwater under the landfill and in
downgr adi ent fl ow paths. Discharge areas continue to be nmonitored, and | evel s have not yet warranted action

Regar di ng opportunities for systemoptim zation, the PRPs have fornul ated a conceptual groundwater rebound
eval uation plan, necessary to conprehensively determne if inprovenents to the efficiency of the GAETS can be
nmade. The agenci es have agreed on proposed reactivation criteria for a rebound evaluation that is to |last up
to two years.

The PRPs will subnit a formal work plan in the near future, and al so continue to research the possible
application of new technologies to this site. The PRPs’ ongoing estimated O% M costs related to the GAETS
systemonly reportedly total approxi mately $250, 000 per year.



The presence of contami nants in downgradient flow paths, and especially the presence of arsenic and the
current lack of any cost-effective available technology to remedy the situation, will be problematic in the
future pending further devel opnents or technol ogi cal advances in the field. It is possible that the remedi al
action objectives outlined in the ROD and Consent Decree will require re-evaluation and potenti al

nodi fication to incorporate different technol ogi es or approaches. Neverthel ess, the PRPs’ nonitoring program
and a variety of institutional controls mninmze or prevent exposure to the maxi num extent practicable.

Question B: Are the exposure assunptions, toxicity data, cleanup levels, and renedial action objectives
(RAGs) used at the tinme of renedy selection still valid?

Changes in Standards. The 1985 ROD, page 38, identifies the follow ng | aws, regul ations and gui dance as
applicable to the proposed renedial alternative. Changes in standards since the 1985 RCD do not appear to
affect the protectiveness of the renedy, with the possible exception of a new arseni c Maxi num Cont am nant
Level .

. Resour ce Conservation and Recovery Act (RCRA), Part 264. The landfill cap and all subsequent repairs
and nodi fications to the cap were designed in accordance with applicabl e RCRA requirenents. EPA
approved the cap on June 23, 1992, and the PRPs continue to perform Q& M as necessary.

. Executive Order 11990 (Wetlands) and 11988 (Fl oodpl ai ns) and gui dance outlined under 40 CFR Part 6,
Appendi x A. Construction of the landfill cap inpacted one area. |In accordance with wetands and
fl oodpl ai ns requirenents, the PRPs began a wetl| ands enhancement project in 1988 to conpensate for the
landfill cover encroachnent into the bog; the agencies determined in 1998 that no further wetl ands
conpensation action was needed. Sl ope reconstruction was conpleted i n Novenber, 1989, in accordance
with construction plans and specifications approved by EPA and ME DEP, and the PRPs. No new wet! and
i ssues have been identified, and PRPs continue to nonitor wetland areas.

. Clean Water Act. The Groundwater Extraction and Treatnent System (GAETS) continues to neet all
effluent limts as required.

. Cean Air Act. Past construction activities were conducted to mninmize future emssions fromthe site.
The Vapor Extraction System (VES) was deconm ssioned entirely in 2000. There are no activities
currently being conducted that trigger requirements under the dean Air Act.

. Safe Drinking Water Act; EPA G oundwater Protection Strategy. New ARARs pronul gated since the 1985 ROD
i ncl ude Maxi mum Cont am nant Levels (MCLs), non-zero Maxi mum Cont am nant Level Coals (MCLGs), and 1992
Mai ne Maxi mum Exposure Qui delines for Drinking Water (MEGs). These MEGs were revised in 2000, but
t hese revi sions have not been promul gat ed.

The Alternate Concentration Linit remedy required the establishment of a groundwater protection standard for
each contam nant to be set at background |evels, MLs or ACLs, site specific |limts that are protective of
human health and the environnent. If ACLs are exceeded, the RCD provides for installation and operation of

t he GNETS.

As outlined in the EPA/ ME DEP 1993 Deci si on Docunent, the ACLs were set at MCLs for nost contam nants of
concern. If an MCL had not been pronul gated, a human health risk-based drinking water guideline was used (i.
e., Maine s 1992 MEGs). If ACLs set at the MCL were determined to not protect ecol ogical receptors at the
poi nts of exposure, an ecologically derived guideline was used instead. Protective Concentration Linmits
(PCLs) at the points of exposure were also set at MCLs for nost contam nants, with the same aforenentioned
caveats.

Arseni ¢ was recogni zed in the 1993 Deci sion Docunent as being an ubiquitous, naturally-occurring conpound,
for which background concentrations often exceed health based guidelines. The PCL for arsenic in sedi nent was
set at 31,000 ppb. The PCL for arsenic in surface water was to be set as a background concentrati on, not |ess
0.77 ppb and not to exceed 30 ppb in surface or groundwater. In June 1994, Mt DEP approved a PCL of 5 ppb for
arsenic in surface water; EPA concurred with this decision in June 1995.

The 1993 Deci si on Docunent al so set the ACL for arsenic in groundwater at 30 ppb. The MCL for arsenic at the
time was 50 ppb. EPA has since adopted a new | ower MCL standard for arsenic in groundwater, changing the
standard from 50 ppb to 10 ppb, effective February 22, 2002. (The 2002 State MEGs al so propose a 10 ppb
limt.)

As outlined previously, the only landfill constituent that is currently detected above the ACL in extracted
groundwater is arsenic. Arsenic above background | evels also continues to exceed ACLs in several monitoring
wells in the flow paths, as well as beneath the landfill itself. The GAETS was not designed to address

nmobi i zation of arsenic, and it is not expected that continued operation of the GAETS will provide



significant renedi ati on of arsenic concentrations in groundwater under the landfill and in downgradient flow
paths. Further, as evidenced by the PRPs’ research, there is a current |ack of any alternative viable cleanup
technol ogy for arsenic in groundwater. This raises issues about the ability to neet arsenic standards in the
near future

Whi |l e arsenic does not meet the MCL, institutional controls are being controlled and nonitored. Al residents
in the area have been provided with an alternate water supply, and a Town O di nance prohibits all groundwater
wi thdrawal and groundwater use, as well as certain excavation within the site and in surroundi ng areas. The
landfill area is fenced, and control of the site is in the hands of UTC and their contractors. D scharge
areas also continue to be nonitored, and since the last five- year review, |evels have not warranted action
Exposure to, or ingestion of, contami nated groundwater is prevented. Short- termprotectiveness is therefore
bei ng achi eved.

Al other risk-based cleanup goals as presented in the ROD remai n substantively unchanged.
. Pretreatnent Standards for Discharge into Publicly Owmed Treatnment Wrk. Not applicable

. State Water Quality Standards; Federal Anmbient Water Quality Criteria. The sel ected renmedy was not
required to achieve cleanup standards in surface water. However, these state & federal standards are
being used to nonitor the effectiveness of the remedy. In addition, at points of exposure, where
groundwat er di scharges to surface water, risk- based Protective Concentration Linits have been
establ i shed using state and federal water quality criteria to ensure that the renedy is properly
functioning and that no additional action is warranted to prevent inpact to human health and the
environnent. Based upon a review of the nonitoring data to these standards, the landfill cap and
operation of the VES and GAETS systens m ni m ze contam nated groundwat er di scharge and inpacts to
surface water to the naxi mum extent practicable

. Heal t h Advi sories. ARARs based on health advi sories are addressed above

Changes in Exposure Pathways. No new hunan health or ecol ogi cal exposure pathways or receptors have been
identified. There are no changes in land use or the anticipated | and use on or near the site.

No new cont am nants or contam nant sources have been identified, nor are there toxic remedy byproducts
Capping the landfill did enhance reduci ng (anoxic) conditions, resulting in arsenic and other inorganics to
be sol ubilized fromnatural surrounding nmaterials and transported in the groundwater system The potentia
increase in arsenic discharge, however, does not significantly inpact the potential for exposure as the PRPs
continue to nonitor and address the di scharge areas as necessary.

Changes in Toxicity and O her Contam nant Characteristics; Changes in R sk Assessnent Mt hods

The 1985 ROD, pages 12- 13, summarized the follow ng potential risks

. Endangernent to the public health through ingestion of contam nated groundwater

. Endangernent to the public health through physical contact with wastes

. Endangerment to the aquatic organisns in the wetlands through the di scharge of contam nants to these
surface waters

. Endangernent to birds and manmal s and to the public health through exposure (dermal contact and
ingestion) to contam nants in the wetlands, |ake, or brook, and

. Endangernent to the environnent, i.e. the wetlands, |ake, and brook, and groundwater through the

continued mgration of contam nated groundwater off-site

The docunent review did not provide information regardi ng the previous cancer slope factors (CSFs) used in
the RI/FS and the ROD to cal cul ate risk, however, CSFs have generally decreased. Devel opnent of ACL and PCLs
i ncl uded hurman heal th and ecol ogi cal risk assessnents to address risks to site- specific receptors. Further
all of the risks identified in the ROD as outlined above have been addressed at this tinme, and the exposure
scenari os associated with site contam nants and renedi al action objectives renain the sane as those
identified at the tinme of the ROD.

Expected Progress Towards Meeting RAGs. The renedy is progressing as expected, with the exception of the
i ssues regarding the GAETS capture zone and arsenic as previously outlined.

The site’s Post-Closure Monitoring Plan states that, “... the GAETS can be shut down if the 95- percent upper
confidence lint (UCL) is less than all ACLs (i.e., in conpliance with the ACLs). Wen the UCL exceeds the
ACL, the GAETS nust be reactivated.” This | anguage appears to require GAETS operation regardl ess of the
technical ability of the GANETS to address the constituents in the long term and it also fails to consider
that the GMNETS was designed with a finite, known capture zone, and that existing groundwater contanination



ext ends beyond the capture zone and cannot be addressed. Prior to the start of GAETS operation, it was
bel i eved that renedi ati on of groundwater beneath the landfill and reinjection of treated groundwater would
eventually lead to conpliance of ACLs for groundwater in the flow paths. The addition of the new arsenic MCL
of 10 ppb raises issues about the ability to neet arsenic standards in the near future, and calls into
question the ability to shut down the GAETS pursuant to the above criteria.

Whi |l e arsenic does not meet the MCL, institutional controls are being controlled and nonitored. Exposure to,
or ingestion of, contam nated groundwater is prevented. Discharge areas continue to be nonitored, and |evels
have not yet warranted action. Short- termprotectiveness is therefore being achi eved

In addition, the PRPs and the agenci es agree that a GMETS rebound eval uation is necessary at this tinme to
observe site conditions under non-punping conditions and eval uate how effective the operati on of the GAETS
has been on the contam nated groundwater plume. In the neantinme, the PRPs continue to research other
potential renedial alternatives

Question C Has any other information cone to light that could call into question the protectiveness of the
renedy?

The 1986 Consent Decree, Appendix A (Renedial Action Wrk Plan), section 2D requires:

i.) Notice to local land authority consistent with RCRA 40 CFR § 264. 119, and
ii.) Notice in deed to property consistent with RCRA 40 CFR § 264. 120

The RCRA requirements call for notices to be filed at the deed registry so that potential buyers are aware
that hazardous wastes are landfilled on site, and that post closure use must never be allowed to disturb the
final cover.

This requirenent was initially assigned to the Town of Wnthrop and the Savages as owners of the property. M
DEP conducted a file review at the Town and found that a notice had not been filed to the deed. ME DEP
verbally notified the Town of this failure to neet the CD requirenment. Additionally, ME DEP recently rem nded
all nunicipalities with closed landfills, including the Town of Wnthrop, of the state requirenent for a deed
affidavit. To date, ME DEP has not received a response fromthe Town on this matter.

At this tine, the public is protected fromon-site contani nants because the fence inpedes access, and contro
of the site is in the hands of United Technol ogi es Corporation and their contractors.

The agencies will notify the Town of the need to conply with the CD requirenent. The agencies will also
revisit the requirement for on site institutional controls and, if necessary, adding restrictions on

di sturbing the cap. Wiile the Town can satisfy the CD requirements with a deed affidavit, a non- enforceabl e
information device, the agencies initially prefer a restrictive covenant, which will provide additiona
protections for the cap portion of the renedy.

No other new information has cone to light which would call into questions the effectiveness of the renedy.
No new human or ecol ogi cal receptors have been identified at this tine. No evidence of damage due to natura
di sasters was noted during the site inspection.

Techni cal Assessnent Summary.

The remedy, as outlined in the ROD and nodified by the ESD, is operating as designed and neeting all remnedial
action objectives in the short term Institutional controls to prevent exposure to contam nants in
groundwat er and exposure pat hways that could result in unacceptable risks are being controlled and nonitored,
however, a notification has not been filed to the deed as required by the CD. The agencies will notify the
Town of the need to conply with the CD requirenent; the agencies will also revisit the requirement for on
site institutional controls and, if necessary, adding restrictions on disturbing the cap

The landfill cap is being maintained and has mnimzed the ongoing di scharge of contam nated groundwater to
surface water. The PRPs continue to conduct nmonitoring of groundwater, surface water, and sedi nment, and are
taking all necessary neasures to nonitor groundwater discharge areas, including the areas where arsenic
contanmination in sedi ment was excavated. Measures have been taken to prevent residents from exposure to
groundwat er seeps during recreational activities in the |ake.

ACLs continue to be nonitored, and the GAETS continues to operate. The PRPs have formul ated a conceptua
groundwat er rebound eval uation plan to explore systemoptimzation and determne if inprovenents to the
efficiency of the GANETS can be nade.



Wthin the two groundwater plunes downgradi ent of the landfill and beyond the extraction system s capture
zone, certain VOCs continue to be detected above ACLs in groundwater, and arsenic continues to exceed ACLs in

several monitoring wells in the flow paths, as well as beneath the landfill itself. The GAETS was not
desi gned to address nobilization of arsenic, and it is not expected that continued operati on of the GAETS
wi Il provide significant remediation of arsenic concentrations in groundwater under the landfill and in

downgr adi ent fl ow paths. Discharge areas continue to be nmonitored, and | evel s have not yet warranted action.
Land use at the site has not changed and is not expected to change, and there are no additional routes of
exposure.

The presence of contami nants in downgradient flow paths, and especially the presence of arsenic and the
current lack of any cost-effective available technology to remedy the situation, will be problematic in the
future pending further devel opments or technol ogi cal advances in the field. In addition, changes in the
arsenic MCL from50 ppb to 10 ppb exacerbate this issue. It is possible that the ROD and Consent Decree will
require nodification in the future to incorporate different technol ogi es or approaches. At this tinme, the
PRPs’ nmonitoring programand a variety of institutional controls mnimze or prevent exposure to the maximum
extent practicable, and the site remains protective in the short term

8.0 | SSUES

Based on the activities conducted during this Five-Year Review, the issues identified in Table 2 have been
not ed.

Tabl e 2: |ssues

| ssues Affects Current Affects Future
Prot ecti veness Prot ecti veness

Miltiple settlement areas on landfill cap. N N

Notice in deed to property never filed; excavation
control at landfill and cap protections required. N Y

GNETS is ineffective at cleaning up arsenic,
the only renai ni ng contam nant above ACL within
the landfill boundary. N Y

GNETS is ineffective at addressi ng ongoi ng VOC
exceedances and arseni ¢ nobilization in downgradi ent
fl ow pat hs. N Y

Arseni c continues to discharge to sedinment. N Y



9.0 RECOMMVENDATI ONS AND FOLLOW  UP ACTI ONS

In response to the issues noted above, it is recommended that the actions listed in Table 3 be taken

| ssue

Landfill cap

depr essi ons

Deed notice
never fil ed;
further
protections
may be
required

GNETS
renmedi ation
of arsenic
ACL
exceedance
is
ineffective

GNETS cannot
address VOC
exceedances
and arsenic

nobi | i zati on

in down-

gradi ent flow

pat hs

Arseni c

continues to
di scharge to

sedi nent

Tabl e 3: Recommendations and Fol |l ow up Actions

Recommrendat i ons Party
and Fol l ow up Actions Responsi bl e
Conduct cap settl enent PRP

repairs and re- establish
proper grading and
veget ati ve cover.

Notify Town of the need to PRP (Town
conply with CD

requi renents. Agencies to
revisit on site requirenents
possi bly add restrictions

to provi de additional
protections for the cap
portion of the remedy.

Conduct groundwat er PRP
rebound eval uation study

to determ ne potential for
opti m zation and/or need
for alternate renedi al

t echnol ogi es. Upon
concl usi on of eval uation
re-start GAETS and/ or
re-eval uation of renedial

action objectives.

Conti nue site-w de PRP
noni toring, including
downgr adi ent fl ow pat hs

and di scharge areas;
investigate alternative

t echnol ogi es.

Conti nue site-w de PRP
noni toring, including

surface water nonitoring
for recreational exposure
scenari o and inspection of
known seep areas for

potential future exposure
Remedi ate seep areas as
necessary.

of W nt hrop)

Oversi ght
Agency

EPA &
VE DEP

EPA &
VE DEP

EPA &
VE DEP

M | est one Affects Protectiveness
Dat e Current Future

Conpl et ed N N

9/ 26/ 2002;
(Ongoi ng

9/ 30/ 2003 N Y

Start rebound N Y
eval uation by

12/ 31/ 2002.
Eval uati on

concl udes by

12/ 31/ 2004,
unl ess agenci es

approve extension

Ongoi ng. N Y

(Ongoi ng. N Y



10.0  PROTECTI VENESS STATEMENTS

The remedy at the Wnthrop Landfill Superfund Site currently protects hunman health and the environnent in the
short-term because institutional controls to prevent exposure to contaminants in groundwater and exposure

pat hways that could result in unacceptable risks are being controlled and nonitored, however, a notification
has not been filed to the deed as required by the Consent Decree. The public is protected fromon-site
contami nants because the fence inpedes access, and control of the site is in the hands of United Technol ogi es
Corporation and their contractors. A G oundwater Extraction and Treatnment Systemis currently operational,
noni toring of groundwater, surface water, and sedinments is ongoing, the landfill cap is being nonitored, and
known groundwat er di scharge points are regularly nonitored and i nspected.

Fol l ow up actions are necessary to address |ong-term protectiveness. The agencies will notify the Town of
the need to conply with the Consent Decree requirenent for a notice to the deed; the agencies will also
revisit the requirement for on site institutional controls and, if necessary, adding restrictions on

di sturbing the cap. Renedial action objectives may not be met due to the inability of the selected renedy to
meet a nore stringent arsenic MCL at the landfill and in downgradient flow paths. Additionally, points of
exposure coul d be inpacted in the future by groundwater discharge fromflow paths currently exceedi ng
Alternate Concentration Limts. Known di scharge points should be renediated in the future as necessary. A
GNETS rebound evaluation is currently planned to deternine the potential for optinization and/ or the need
for alternate remedial technol ogi es. Renedial action objectives may need to be re- evaluated at the

concl usi on of the rebound study.

11.0 NEXT REVIEW

The due date for this third five- year review of the Wnthrop Landfill Superfund Site is Septenber 30, 2002.
Therefore, the next five- year review should be conpl eted by Septenber 30, 2007.
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SAMPLING LOCATIONS
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ATTACHMENT 3
REMEDIAL ACTION PLAN (RAP) TABLE 1



TABLE 2-2
RAP TABLE 1 - QUARTERLY ANALYTICAL PROTOCOL

PosT-CLOSURE MONITORING PLAN
WINTHROP LANDFILL

2.4-Dinitrophenol Trichloroethylene
Diethylphthalate Vinyl chioride
Chrysene’ Acetone
Benzene 2-Butanone
1,1-Dichloroethane 4 Methyl-2-pentanone
1,2-Dichloroethane 2-Hexanone
1,1,1-Trichloroethane Styrene
Chloroethane Total Xylenes
1.1-Dichloroethylene Tetrahydrofuran
trans-1,2-Dichloroethylene Di-2-ethylhexy! adipate
1,2-Dichloropropane Dimethylformamide
Ethylbenzene 2-Methoxyethanol
Methylene chloride zinc®
Fluorotrichloromethane Nickel®
Tetrachloroethylene Arsenic?
Toluene Phenol?

Notes:

1 = deleted March 1993

2 = added February 1988

Adapted from Remedial Action Work Plan (RAP), Element 1I-5, Table 1.
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ATTACHMENT 4
REMEDIAL ACTION PLAN (RAP) TABLE 2



Volatile Organic Compounds (27}

Acrolein

Acrylontric

Benzenc

Carbon Tetrachlonde
1,1-Dichloroethane
1,2-Dichloroethane
1,1,2-Trichlorozthane

11,2, 2-Tetrachioroethane
Chioroethane
2-Chloroethyl vinyt ether
Chloroform
1,1-Dichloroethytene
trans-1,2-Dichloroethytene

1,2-Dichioropropane

Base-Neutral Extractable Organic Compounds {46}

Acenaphthene

Benzidine
1,2,4-Trichlorobenzene
Hexachlorobenzene
Hexachloroethane

bis (2-Chioroethyl) ether
2-Chioronaphthaiene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3-Dichlorobenzidine
2.4-Dinitrotoluene

2 6-Dinitrotoluene
1,2-Diphenylhydrazine
Fiuoranthene
4-Chijorophenyl phenyl ether
4-Bromopheny! phenyt ether
bis (2-Chloroisopropyl) ether

bis (2-Chioroethoxy) methane

¢ winthroppomp et 7 final 997+ T 1.doe3

RAP TABLE 2 - ANNUAL ANALYTICAL PROTOCOL

POsT-CLOSURE MONITORING PLAN
VWINTHROP LANDFILL

1,3-Dichloropropene
Ethylbenzene
Methylene chioride
Methy! chioride
Bromoform
Dichlorobromometihane
Dichlorodifiucromethan
Chlorodibromoniethane
Tetrachloroethylene
Toluene
Trichloroethylene

Vinyl chloride

bis (Chloromethyl) ether

Nitrobenzene
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
Butyl benzyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
Diethylphthalate
Dimethylphthalate
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Chrysene
Acenaphthylene
Anthracene

Benzo (g.h.i) perylene
Fiuorene

Phenanthrene



continued

TABLE 2-3
RAP TABLE 2 - ANNUAL ANALYTICAL PROTOCOL

POST-CLOSURE MONITORING PLAN
WINTHROP LANDFILL

Hexachlorobutadiene
Hexachiorocyclopentadiene
Isophorone

Naphthalene

Dibenzo (a.h) anthracene
ideno (1,2,3-cd) pyrene
Pyrene

bis {2-Ethyihexyt) phthalate

Acid Extractabie Organic Compounds (11)

2.4 6-Trichiorophenol

4 Nitrophenol

d-Chioro-m-cresol (4-chloro-3-methylphenol) 2.4-Dinitrophenol

2-Chiorophenol
2-Nitrophena
Pentachiorophenol
2.4-Dimethylphenol
Pesticides and PCBs (22}

Aldrin

Dieldrin
4,4-DDE
44-DDD
alpha-Endosulfan
beta-Endosulfan
Endosulfan sulfate
Endrin

Endrin aldehyde
Heptachlor
Heptachlor epoxide
Metals (13)
Antimony (Sb)
Arsenic (As)
Beryllium (Be)
Cadmium (Cd)
Chromium (Cr)
Copper (Cu)
Lead (Pb)
Mercury (Hg)
Nickel {Ni)

Seienium (Se)

4 6-Dinitro-o-cresol
(4,6-Dinftro-2-methylphenot)
2,4-Dichlorophenol

Phenol

alpha-BHC
beta-BHC

pPCB-1242
PCB-1254
PCB-1221

PCB-1232
PCB-1248
PCB-1260
PCB-1016
Toxaphene

2,3,7,8-Tetrachlorodibenzo p-dioxin (TCDD)

inorganic Constituents
Calcium
Iron
Magnesium
Potassium
Sodium
Chioride
Sulfate

Other Volalile Orqganic Compounds

1,2-cis-Dichloroethytene
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confinued
TABLE 2-3
RAP TABLE 2 - ANNUAL ANALYTICAL PrROTOCOL

POST-CLOSURE MONITORING PLAN
WINTHROP LANDFILL

Sitver (Ag) 2-Butanone
Thallium (Ti) 4-Methyl-2-Pentanone
Zinc (Zn) Tetrahydrofuran

Miscellaneous

Total Cyanides

Other Non-Maolatile Organic Compounds

Di-2-ethyladipate
Di-2-ethylhexyladipate

Dimethylformamide

Adapted from Remedial Action VWork Pian (RAP), Element I(-5, Table 2.

powinthorpyranpods 7 il GOFOT Y de S



ATTACHMENT 5
LANDFILL MONITORING SYSTEMS
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ATTACHMENT 6
EPA AND DEP APPROVED ALTERNATE CONCENTRATION LIMITS
AND PROTECTIVE CONCENTRATION LIMITS



TABLE 6

EPA AND DEP APPROVED ALTERNATE CONCENTRATION LIMITS AND
PROTECTIVE CONENTRATION LIMITS

FOR THE WINTHROP LANDFILL SUPERFUND SITE
(The numbers in this Table are in parts per biilion (ppb))

COMPOUND

BENZENE

TOLUENE

STYRENE _

ETHYLBENZENE

XYLENES
METHYLENE CHLORIDE
TRICHLOROFLUROMETHANE

CHLOROETHANE _

1,1-DICHLOROETHANE

1,2-DICLOROETHANE
1,1,1-TRICHLOROETHANE
1,2~ DICHLOROPROPANE

VINYL CHLORIDE

1 1-—DICHL_OROETHYL_ENE
1,2-DICHLOROETHYLENE

TRICHLOROETHYLENE

TETRACHLOROETHYLENE

ACETONE

2 “BUTANONE (MEK)

2~ HEXANONE(MBKLQQ;'"”

4-METHYL -2—PENTANONE (MIB ')7 )

PHENOL ,
2,4 DINITROPHENOL
TETRAHYDROFURAN

DIMETHYLFORMAMIDE
2-METHOXYETHAN oL

DIETHYLPHALATE

Di-2- ETHYLHEXYLADIPATE

NICKEL

ZINC

ARSENIC

A B | ¢ T o g
SURFACE ACLs
SEDIMENT WATER PCL -
~ PCLs 7 “Number’ 7] 7 Basus ,ﬁ_'_Lkﬂiﬁibéf B Basis -
©o3100 [T TETT T s (MCL)
- 5,800 650 (MEDEPF&S) 1,000 B 1 B
18,500 27 | (MEDEPDW) | 100 | ~ (MCL)
/5,500 320 (MEDEPF&S) | 440 |  (ECO)
9,500 590 . .590 _(ECO)
3,900 - S IR , 5 (MCL)
7500 | 2,300 | 2300 (MEG)
1,800 ) 1,300# | 1,800 ~__(ECQ)
30 | s |V s | (MEG
..5700 073 | (EPAF&S) S MeL)
11,800 200 7 200 (MCL)
_7.500 5 5 ] (Mmey
_ . 1,300 0.32 (EPAF8S) | 2 | (MCL)
1,800 0.34 (EPAF&S) | 7 | __(MCLh)
460 10 70 (MCL)
7, 200 5 15 (MCL)
3,000 1.9 __(EPAF&S) | 5 | (MCL
4,100 890 L 390 _(MEDW) |
2,600 B A _ 170 _ (MEG) |
920 1,400 - 1,400 __(ME DW)
130,300 190 ) 190 (ME DW)
600 160 _ | 160 | (ECQ) |
18 31 31 (MEG)
8,000 3300 3,300 | (MEDW)
1,200 3890 | 390 (EPA & ME DW)
810 | 46 46 (MEDW)
8300 | 1,700 (MEDEPF&S) 2,900 (ECQ)
) 2 100, 000 2 (EPAF&S) 40 (ECO)
50 000 L D 88 _(ECO)
270,000 | 59" . | s9 | (ECO
31,000 . 0.77-30 | (BACKGROUND) | 30 o+

: Chloroethane shall be 3,500 at the Seeps and Marshes based on eco.

: Formerly a Maine Maximum Exposure Guideline.
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ATTACHMENT 8
LIST OF DOCUMENTSREVIEWED

Enforcement Decision Document
Winthrop Landfill, ME
November 22, 1985

Consent Decree, Civil Action No. 86-0029-B and 86-0031-B
Winthrop Landfill Superfund Site
March 23, 1986

Remedial Action Work Plan

Winthrop Landfill

E.C. Jordan Company for United Technologies Corporation
November 19, 1986

Remedial Action Work Plan

Task 11-8 Alternate Concentration Limit Demonstration
Winthrop Landfill

ABB Environmenta Services, Inc. for United Technologies Corp.
April 15, 1992.

Remedial Action Work Plan

Task I1-8 Alternate Concentration Limit Demonstration
Winthrop Landfill

ABB Environmenta Services, Inc. for United Technologies Corp.
September 25, 1992

Decision Document
Winthrop Landfill Superfund Site, Alternate Concentration Limit
March 10, 1993

Version 1.0 - Soil Vapor Extraction System Final Design
VAPEX for United Technologies Corp.
August 1993

Explanation of Significant Differences
Vapor Extraction System

Winthrop Landfill Superfund Site
October 20, 1993

Second Five-Y ear Review
Winthrop Landfill Superfund Site
September 30, 1997



Preliminary Close-Out Report
Winthrop Landfill Superfund Site
September 30, 1997

Preliminary Close-Out Report Amendment
Winthrop Landfill Superfund Site
December 23, 1997

Interim Remedial Action Report
Winthrop Landfill Superfund Site
September 29, 1998

Revised Post-Closure Monitoring Plan

Winthrop Landfill

Harding Lawson Associates for Unites Technologies Corporation
November 13, 1998

Conceptual Rebound Evaluation Plan
Winthrop Landfill

Harding ESE for United Technologies Corp.
August 2002



ATTACHMENT 9
MUNICIPAL WATER USERSIN
GROUNDWATER PROTECTION ZONE
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TABLE 1.4-1: MUNICIPAL WATER USERS IN GROUNDWATER PROTECTION ZONE

CONCEPTUAL REBOUND EVALUATION PLAN

WINTHROP LANDFILL

Lot
Tax Map Number
Properties Within Receive
Groundwater Protection Municipal | Date Water
Zone Owner Previous Owners House Status Water Line installed
13 39 Nadeau, Jeffery Lawrence; Beaulieu; {Year Round YES 10/19/1984
Crocker
13 35 Simpson, Mark Palleshci Year Round - main house YES 10/22/1984 10/
Year Round - rental trailer 84
13 33 Grant, Charlie Year Round YES 10/22/1984
13 32 Breau, Richard Year Round YES 10/22/1984
13 31 Hughes, Thomas Year Round YES 10/22/1984
13 29 Brann, Glee Year Round YES 10/22/1984
13 28 Ringuette, Bert Dick Year Round YES 11/8/1984
13 27 McCausland, Stephen Pogorelc Seasonal YES 11/8/1984
13 4 Breau, Richard Seasonal YES 3/21/1999
13 Hughes, Thomas Vacant Lot NO NA
13 8D Brann, Glee Vacant Lot NO NA
13 8B Ringuette, Bert Dick Vacant Lot NO NA
13 8C McCausland, Stephen Pogorelc Vacant Lot NO NA
13 25 Pratt, Peggy Year Round - on land side YES NO} 11/7/1984
Vacant lot - on lake side
property
13 25A Breau, Richard Rosenthal Vacant Lot NO NA
13 26 Kane, Larry & Wendy Paquin & Ham Seasonal YES 9/24/1986
13 23A Kane, Larry & Wendy Ducharme Vacant Lot NO .NA
13 23 Ducharme, Paul Year Round YES 11/9/1984
13 22 Neal, Sue Roderique Seasonal YES 11/9/1984
13 10 MclIntire, Alicia Boutin Year Round YES 11/9/1984
13 11 Christopher Stratton Heald; Stratton R Year Round YES 11/9/1984
13 19 Christopher Stratton Heald; Stratton R Vacant Lot NO NA
13 21 Davis, John Hagglund Year Round YES 11/9/1984

p:\yS\winthroplevaluationconceptualplan\taska\tables\TABLE 1.4-1 Well Survey.xls
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TABLE 1.4-1: MUNICIPAL WATER USERS IN GROUNDWATER PROTECTION ZONE

CONCEPTUAL REBOUND EVALUATION PLAN
WINTHROP LANDFILL

Properties Within Receive
Groundwater Protection Municipal | Date Water
Zone Owner Previous Owners House Status Water Line installed
13 18 True, John Donovan Seasonal YES 11/84
13 17 Turner, Robert Frost Seasonal YES 11/84
13 15 |Chartier, Albert Year Round YES 11/84
13 12A Chartier, Albert Rosenthal Vacant Lot NO NA
13 14 Savage, Brian Year Rnd- Primary home YES 11/84
Year Rnd -Garage YES Unknown
2 69A Dumais, Rolland Callahan Year Round YES 11/84
2 45 Mainely Lakes Property JoAnne Mackay; Year Round YES
Town of Winthrop 11/84
2 42 Siragusa, Dr. James Year Round YES 10/22/1984
2 42 Siragusa, Sean Year Round YES 9/2/2000
2 42A Engdahl, Robert Year Round YES 11/84
2 45A Savage, Brian Year Round YES After 1990
2 45A Savage, Brian Year Round YES After 1990
2 47 Town of Winthrop NA NA
2 47-1 Calcagni, Luanne Year Round YES Unknown
2 48-B Cook, Lawrence Year Round YES 6/30/1987
2 48-E Savage, Cynthia Year Round YES After 1989
2 48-D Savage, Glenda Vacant Lot NO NA
2 49 Savage, Brian Vacant Lot NO NA
2 40A Savage, Everett Vacant Lot NO NA
2 41 Hodson, Robert Year Round YES 9/2/1998
2 50 Calcagni, Richard Year Round YES 6/94
2 35 Rheaume, Clara Year Round YES 11/91
2 35A Dunn, Wally Year Round YES 11/91
2 35C Nickols, Josh & Deborah Year Round YES 9/3/1992
2 35D Dunn, Wally Year Round YES 9/92

p:\jS\winthroplevaluationconceptualplanitaska\tables\TABLE 1.4-1 Well Survey.xls
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TABLE 1.4-1: MUNICIPAL WATER USERS IN GROUNDWATER PROTECTION ZONE

CONCEPTUAL REBOUND EVALUATION PLAN
WINTHROP LANDFILL

Properties Within Receive
Groundwater Protection Municipal | Date Water
Zone Owner Previous Owners House Status Water Line installed
2 35B Boucher, Timothy 2 houses under construction YES (2 2001
water lines)
2 34L Accomando, Susan Vacant Lot No Service NA
2 34K Cobb, Dick & Peggy Year Round YES date unknown
Properties in Site Vicinity Outside of Groundwater Protection Zone
2 34H Sweezy, Frank Vacant Lot No Service NA
2 34] Sweezy, Frank Seasonal YES date unknown
2 341 McCaslin, Jaqueline Year Round YES date unknown
2 34C McCaslin, Jaqueline Vacant Lot No Service NA B
2 34B Reinke, Edward Year Round YES 9/30/1998
2 34D Nezol, Laura Seasonal YES date unknown
2 J4A Chick, Richard Year Round YES 7/94
2 34E Vigneault, Edward Year Round YES date unknown
2 34F Reinke, Susan Vacant Lot No Service NA
2 34G Vogt, John Year Round YES 3/93
2 34 Jeffe, David Shute Year Round YES 9/27/1984
NOTE: |Refer to Figure 1.4-1 for Lot Locations |

p:\jS\Winthrop\evaluaticmconceptualplan\taska\tables\TABLE 1.4-1 Well Survey.xls
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ATTACHMENT 10
RECENT GROUNDWATER, SURFACE WATER, AND SEDIMENT
DETECTIONS



TABLE 1.3-1: RECENT GROUNDWATER, SURFACE WATER, AND SEDIMENT DETECTIONS

CONCEPTUAL REBOUND EVALUATION PLAN

WINTHROP LANDFILL
FLOW SAMPLE CONCENTRATION| ACL OR PCL
PATH LOCATION PARAMETER (ug/L) (pg/L or pg/kg!
NA Ew-2 1,1-Dichloroethane 2 5
NA EwW-2 Arsenic 266 30
NA EW-2 Bis(2-Ethylex])phthalate 6|1 -
NA EW-2 Calcium 99400 - -
NA EW.2 Chloride 27000 -
NA EW-2 Chloroethane 6 1300
NA EW-2 Iron 46800 -
NA EW-2 Magnesium 18500 -
NA EW-2 Manganese 7700 -
NA EW.-2 Potassium 11300 -
NA EwW-2 . Sodium 178000 -
NA EW-2 Sulfate 17000 -
Perched MW-10C 1,1-Dichloroethane 2 5
Perched MW-10C 1,2-Dichloroethane 0.517 5
Perched MW-10C 1,2-Dichloroethene (total) 2 70
Perched MW-10C Acetone 317 390
Perched MW-10C Arsenic 418 30
Perched MW-10C Benzene 8 5
Perched MW-10C Calcium 124000 -
Perched MW-10C Chloride 45000 -
Perched MW-10C Chloroethane 3 1300
Perched MW-10C Cis-1,2-Dichloroethene 1 70
Perched MW-10C Dimethylformamide 25 390
Perched MW-10C Ethyl benzene 64 440
Perched MW-10C Iron 80100 -
Perched MW-10C Magnesium 47100 -
Perched , MW-10C  [Manganese ) 19701 -
Perched MW-10C Potassium 3520 -
Perched - MW-10C Sodium , 64500 -
Perched MW-10C Sulfate 2000 -
Perched MW-10C Toluene 1 1000
Perched MW-10C Total Xylenes 91 590
Perched MW-10C Trans-1,2-Dichloroethene 0.9 70
Perched MW-10C Vinyl chloride 2 2
Northern MW-10B Arsenie 229 30
Northern MW-15A 1,1-Dichloroethane 2 S
Northem MW-15A 1,2-Dichloroethane 1 5
Northern MW-15A Arsenic 37 30
Northern MW-15A Benzene 0.9]J 5
Northern MW-15A Chloroethane 100 1300
Northern MW-15A Vinyl chloride 1 2

p:\jS\winthrop\reboundevaluationconceptualplan\aska\tables\TABLE 1.3-1 Recent Results.xls Page 1 of 5



TABLE 1.3-1: RECENT GROUNDWATER, SURFACE WATER, AND SEDIMENT DETECTIONS

CONCEPTUAL REBOUND EVALUATION PLAN

WINTHROP LANDFILL

FLOW SAMPLE CONCENTRATION| ACL ORPCL

PATH LOCATION PARAMETER (ug/L) (pg/L or pg/ke)
Northern MW-15B Arsenic 220 30
Northern MW-15B DUP |Arsenic 200 30
Northern MW-201A Arsenic 8 30
Northern MW-202A Arsenic 15 30
Northern MW-203A Arsenic 14 30 °
Northern MW-204A Arsenic 63 30
Northern MW-208A 1,1-Dichloroethane 0.8[1 5 .
Northern MW-208A Arsenic 361 30
Northern MW-208B Arsenic 344 30
Northern MWwW-208C Arsenic 31 30
Northern MW-210A DUP |Acetone 3|1 390
Northern MW-210A DUP |Methylene Chloride 0.9]J 5
Northern MW-210A 1,1-Dichloroethane 17 5
Northern MW-210A DUP |1,1-Dichloroethane 21 5
Northern MW-210A 1,2-Dichloroethane 1 5
Northem MW-210A DUP |1,2-Dichloroethane 1 5
Northern MW-210A Arsenic 52 30
Northern MW.-210A DUP |Arsenic 51 30
Northern MW-210A Benzene 0.6 5
Northern MW-210A DUP |Benzene 0.8) 5
Northemn MW-210A Chloroethane 32 1300
Northern MW-210A DUP |Chloroethane 32 1300 )
Northern MW-210A Vinyl chloride I 2
Northern MW-210A DUP |Vinyl chloride 2|J 2
Northern MW-210B 1,1-Dichloroethane 7 5
Northern MW-210B 1,2-Dichloroethane 0.7|J 5
Northern MW-210B Chloroethane 11 1300
Northern MW-210C Arsenic 15 30
Northermn MW-210C Dimethylformamide 43 390
Southern MW-206A Arsenic 37 30
Southern MW-212A 1,1-Dichloroethane 2| 5
Southern MW-212A DUP |1,1-Dichloroethane 21J 5
Southern MW-212A Arsenic 90 30
Southern MW-212A DUP |Arsenic 92 30
Southern MW-212A Tetrahydrofuran 160 3300

p:ySwinthrop\reboundevaluationconceptualplanitaskattables\TABLE 1.3-1 Recent Results.xls
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TABLE 1.3-1: RECENT GROUNDWATER, SURFACE WATER, AND SEDIMENT DETECTIONS

CONCEPTUAL REBOUND EVALUATION PLAN

WINTHROP LANDFILL

FLOW SAMPLE CONCENTRATION| ACL OR PCL

PATH LOCATION PARAMETER (ug/L) ig/L or pg/kg)
Southern MW-212A DUP |Tetrahydrofuran 110 3300
Southern MW-212B Arsenic 302 30
Northern MW-306A 1,1-Dichloroethane 3 5
Northern MW-306A Chloroethane 3 1300
Southern MW-8A 1,1-Dichloroethane 42 5
Southern MW-8A 1,2-Dichloroethane 1 5
Southem MW-8A 1,2-Dichloropropane 3 5
Southern MW-8A Arsenic 360 30
Southem MW-8A Chloroethane 7 1300
Southern MW-8B 1,1-Dichloroethane 16 5
Southern MW-8B 1,2-Dichloroethane 0.6|J 5
Southern MW-8B 1,2-Dichloropropane 1 5
Southern MW-8B Arsenic 429 30
Southern MW-8B Chloroethane 3 1300
Sphagnum Bog MW-211A Arsenic 125 30
Sphagnum Bog MW-211B Acetone 3] 390
Sphagnum Bog MW-9A Arsenic 17 30
Sphagnum Bog MW-9B 1,1-Dichloroethane 1 5.
Sphagnum Bog MW-9B Arsenic 23 30
Sphagnum Bog MW-9B Dimethylformamide 550 390
SphagnumBog  [MW-9C " |Arsenic 5 30
Annabessacook Lake SED-108 Acetone 18 4,100
Annabessacook Lake SED-108 DUP {Acetone 21 4,100
Annabessacook Lake SED-108 Arsenic, Total 29,100 31,000
Annabessacook Lake SED-108 DUP |{Arsenic, Total 7,300 31,000
Annabessacook Lake SED-108 Nickel, Total 18,400 50,000
Annabessacook Lake SED-108 DUP |Nickel, Total 14,800 50,000
Annabessacook Lake SED-108 Zinc 27,500 270,000
Annabessacook Lake SED-108 DUP |Zinc 32,500 270,000
Annabessacook Lake [SW-108 Arsenic, Total 6lJ 5+
Annabessacook Lake [SW-108DUP Arsenic, Total 11 5+
Cattail Marsh SED-18 Acetone 14 4,100
Cattail Marsh SED-18 Arsenic, Total 15,700 31,000
Cattail Marsh SED-18 Nickel, Total 41,100 50,000
Cattail Marsh SED-18 Zinc 28,600 270,000
Cattail Marsh SWwW-18 Toluene 0.8]J 650

p:\jS\winthrop\reboundevaluationconceptualplan\taska\tables\TABLE 1.3-1 Recent Results.xls
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TABLE 1.3-1: RECENT GROUNDWATER, SURFACE WATER, AND SEDIMENT DETECTIONS

CONCEPTUAL REBOUND EVALUATION PLAN

WINTHROP LANDFILL
FLOW SAMPLE CONCENTRATION| ACL OR PCL
PATH LOCATION PARAMETER (ng/L) (ug/L or pgikg)

Cattail Marsh SW-18 Acetone 317 5 |
Hoyt Brook SED-11 Arsenic, Total 7,300 31,000
Hoyt Brook SED-11 Nickel, Total 15,200 50,000
Hoyt Brook SED-11 Zinc 44,300 270,000
Hoyt Brook SED-11 Acetone 57 4100
Hoyt Brook SED-11 Methyl ethyl ketone 18 2,600
Hoyt Brook SED-114N Acetone 290,000 4,100 +
Hoyt Brook SED-114N Arsenic, Total 186,000 31,000 +
Hoyt Brook SED-114N Methy! ethyl ketone 30{J 2,600

- [Hoyt Brook SED-114N Methyl butyl ketone 100 2,600
Hoyt Brook SED-114N Nickel, Total 57,800 50,000 +
Hoyt Brook SED-114N Zinc 35,000 270,000
Hoyt Brook SP-114N Arsenic, Total 9 5+
Hoyt Brook SED-117 Acetone 63}J 4,100
Hoyt Brook SED-117 DUP |[Acetone 57 4,100
Hoyt Brook SED-117 Arsenic, Total 18,000 31,000
Hoyt Brook SED-117 DUP |Arsenic, Total 8,900 31,000
Hoyt Brook SED-117 Nickel, Total 27,000 50,000
Hoyt Brook SED-117 DUP |Nickel, Total 16,500 50,000
Hoyt Brock SED-117 Zinc 66,300 270,000
Hoyt Brook SED-117 DUP |Zinc 49,200 270,000
Hoyt Brook SED-117 Methyl ethyl ketone 21 2,600
Hoyt Brook SED-117 DUP  |Methyl ethyl ketone 10{U 2,600
Hoyt Brook SED-119 Acetone 55 4,100
Hoyt Brook SED-119 Arsenic, Total 4,200 31,000
Hoyt Brook SED-119 Nickel, Total 12,000, 50,000
Hoyt Brook SED-119 Zinc 49,200 270,000
Hoyt Brook SED-119 Methyl ethyl ketone 12 2,600
Hoyt Brook SED-119 _ |Methyl butyl ketone 52 2,600 |
Hoyt Brook SED-120 Acetone 10 4,100
Hoyt Brook SED-120 Arsenic, Total 3,500 31,000
Hoyt Brook SED-120 Nickel, Total 9,230 50,000
Hoyt Brook SED-120 Zinc 22,100 270,000
Seep East SED-304 Acetone 83}J 4,100
Seep East SED-304 Arsenic, Total 57,300 31,000
Seep East SED-304 Nickel, Total 46,100 50,000
Seep East SED-304 Zinc, Total 174,000 270,000
Seep East SED-304 Methyl ethyl ketone 13 2,600
Seep East SW-304 Arsenic, Dissolved 30 5+
Seep East SW-304 Arsenic, Total 20 S +
Seep East SW-305 Acetone 6 390
Seep East SW-305 Arsenic, Dissolved 26 5 +
Seep East SW-305 Arsenic, Total 50 5+
Seep East SW-305 Toluene 0.9]J 650
Seep East SW-310 Acetone 41 390
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TABLE 1.3-1: RECENT GROUNDWATER, SURFACE WATER, AND SEDIMENT DETECTIONS

CONCEPTUAL REBOUND EVALUATION PLAN

WINTHROP LANDFILL
FLOW SAMPLE CONCENTRATION| ACL OR PCL
PATH LOCATION PARAMETER (ng/l) (ng/L or pug/kg)
Seep East SW-310 Arsenic, Dissolved 50 5+
Seep East SW-310 Arsenic, Total 70|] 5+
Seep East SW-310 Zinc, Dissolved 178 59 +
Seep East SW-310 Zinc, Total 155] - 59 +
Seep Marsh SED-SPMRSH |Acetone 10 4,100
Seep Marsh SED-SPMRSH |Arsenic, Total 18,400 31,000
Seep Marsh SED-SPMRSH |Nickel, Total 20,100 50,000
Seep Marsh SED-SPMRSH |Zinc, Total 55,400 270,000
Seep Marsh SW-SPMRSH |Acetone 411 390
Seep Marsh SW-SPMRSH |Arsenic, Dissolved 91 5+
Seep Marsh SW-SPMRSH |Arsenic, Total 105 5+
Seep Marsh SW-SPMRSH  |Toluene 7 650
Seep Marsh SW-SPMRSH  |Zing, total 43 59
Shoreline Wetland SED-322 Acetone 9] 4,100
Shoreline Wetland SED-322 Arsenic, Total 2,000 31,000
Shoreline Wetland SED-322 Methyl ethyl ketone 11 2,600
Shoreline Wetland SED-322 Nickel, Total 7460 50,000
Shoreline Wetland SED-322 Zinc 15,300 270,000
Sphagnum Bog SW-3 Arsenic, Total 5J S
Sphagnum Bog SW-3 Toluene 30 650
Sphagnum Bog SW-4 Arsenic, Dissolved 12 5+
Sphagnum Bog SW4 Arsenie, Total 56 5+
Sphagnum Bog SW-4 Zinc, total 55 59

NOTES: pg/L = micrograms per liter
pg/kg = micrograms per kilogram
BOLD = ACL Exceedance
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ATTACHMENT 11
REBOUND EVALUATION REACTIVATION CRITERIA



TABLE 2.7-1: REBOUND EVALUATION REACT IVATION CRITERIA

CONCEPTUAL REBOUND EVALUATION PLAN

WINTHROP LANDFILL
SOUTHERN SOUTHERN NORTHERN NORTHERN
FLOW PATH FLOW PATH FLOW PATH FLOW PATH
MW-5A MW-206A MW-10B MW-208A
Current | Current REACTIVATION | REACTIVATION | .REACTIVATION | REACTIVATION
MDL| PQL | MCL | MEG | ACL CRITERIA CRITERIA CRITERIA CRITERIA
METHOR PARAMETER gDl @gD] @) | (ee/l) il (g/l) (ng/L) (pg/L) (ue/l)
82608 1,1,1-Trchloroethane 0.57 1 200 200 200 200 200 200 200
8260B 1,1-Dichlorvethane (.92 1 70 5 70 70 70 70
8260B 1,1-Dichloroethylene 0.55 1 7 0.6 7 7 7 7 7
8260B 1,2-Dichloroethane 0.63 1 5 4 5 5 5 5 5
8260B 1,2-Dichloroethylene 0.61 1 70 70 70 70 70 70 70
8260B 1,2-Dichloropropane 0.4 1 5 5 5 5 5 S
8260B  |2-Butanone 2.6 5 170 170 170 170 170
§260B  |2-Hexanone 1 4 1400 1400 1400 1400 1400
8260B  [4-Methyl-2-Pentanone 0.93 3 190 190 190 190 190
8260B  jAcetone 3.7 5 700 390 700 700 700 700
8260B Benzene 0.22 1 S 12 5 12 12 12 12
§260B  |Chlorocthane ] 0.84 2 1300 1300 1300 1300 1300
8260B  |cis-1,2-Dichloroethylene 0.61 1 70 70 70 70 70 70 70
82608  |Ethylbenzene 0.27 1 700 70| 440 700 700 700 700
8260B  |Methylene Chloride 1.2 2 5 S 5 5 5
8260B  |Styrene 0.49 1 100 140§ 100 140 140 140 140
8260B  |Tetrachloroethylene 0.33 1 5 7 5 7 7 7 7
82608 Tetrahydrofuran 2.6 50 70| 3300 3300 3300 3300 3300
8260B  [Toluene 0.23 1 1400 1000| 1000 1400 1400 1400 1400
82608 trans-1,2-Dichloroethylene 0.61 1 100 140 70 140 140 140 140
8260B  |Trichloroethylene 0.37 1 5 32 5 32 32 32 32
8260B Trichlorofluoromethane 0.89 2 2100{ 2300 2300 2300 2300 2300
8260B  [Vinyl Chloride 0.79 2 2 0.2 2 2 2 2 2
8260B  [Xylenes(total) 0.95 2 10000 14000 590 14000 14000 14000 14000
8270C 2,4-Dinitrophenol 4.5 25 14 31 31 31 31 31
8270C  |Di (2-ethylhexyl) adipate 0.34 10 400 292 40 400 400 400 400
8270C  |Diethylphthalate 0.68 10 5000| 2900 5000} 5000 5000 5000
8270C___ |Phenol 1.4 10 4000{ 160 4000 4000 4000 4000
6010B  lArsenicl 1.9 S 10 10 30 1050 590 375 980
6010B  |Nickel 0.86 40 140 88 140 140 140 140
6010B  |Zinc 3.1 25 2000 59 2000 2000 2000 2000
8000 2-Methoxyethanol2 65| 110 46 88 88 88 88
8000 Dimethylformamide 3.2 3 760 390 700 700 700 700
NOTES:
PCL=Protective Concentration Limit.
ACL=Alternate Concentration Limit.
PQL~Practical Quantitation Level.
MDL=Method Detection Limit determined experimentally in accordance with the procedures described in 40 CFR 136,
Appendix B, "Definition 2nd Procedure for the Determination of the Method Detection Limit," Revised July, 1995.
For metals, chloride, and sulfate, values listed are [nstrument Detection Limits (IDLs) determined in accordance
with the procedures described in the EPA CLP Statement of Work for Inorganics Analysis, Document Number 1LMO3.0.
1 - The reactivation criteria for arsenic is the highest measured historical concentration at that monitoring well
2 - The reactivation criteria for 2-methoxyethanal is the aveage of the MDL and PQL
Bolded value represents the greater of the health-based criteria.
ug/L = microgram per liter [
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